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NOTES AND COMMENTS. 


The Uses and Limitations of Malleable Cast-Iron. - 

Malleable-iron castings have fought much severe 
and maintained opposition in the past, and even to- 
day there are many directions where they might be 
applied were the essential features and limitations 
of the material more generally understood. It is diffi- 
cult to impress those upon engineers and other users 
of castings; in fact, they are often only partially 
appreciated by many malleable-iron founders them- 
selves. Et is generally admitted that properly de- 
signed malleable castings are, within limits, often 
better than wrought iron and steel stampings, as 
regards tensile strength. This quality will vary 
according to the section of the casting, the thin sec- 
tions giving relatively the higher figures and the thick 
sections the lower. Over 30 tons per square inch 
tensile strength can be obtained in the thin sections of 
a good malleable iron casting, with up to 16 or 18 
tons for the thick sections, say, up to 1 in. in thick- 
ness. The maximum tensile strength, however, should 
not be aimed at, as this is usually accompanied by 
hardness—-at the expense of the desired ductility of 
the castings. The strength decreases relatively with 
increase of the thickness, and therefore the best re- 
sults, taking into consideration the amount of 
material used and the strength obtained, are got with 
sections of § in, or less. There are, of course, occa- 
sions when the ductility of malleable cast iron justifies 
its use for sections as.thick as two or three inches, 
but if strength is also required, the material will not 
be able to compete with steel. In this connection it 
may he mentioned that a test bar cast and -annealed 
in the normal way may fall well below the strength 
of the casting, if the former is of materially thicker 
section. For example, the usual l-in. square test 
bar, if split longitudinally, will show under the micro- 
scope a series of shrinkage cracks that destroy the 
continuity of the metal. Such a bar, obviously, 
would not be relatively as strong as a thin section 
of casting without such defects; and while the bar 
might closely indicate the quality of the iron as com- 
pared with ‘other melts, it would not be representa- 
tive of the casting. 


Design Limitations. 


Tt is most essential, in designing for malleable-iron 
castings, to remember it is a material distinct from 
grey cast-iron or wrought iron; therefore, what serves 
for one or other of these may be quite unsuitable 
for malleable. In the first place, as previously indi- 
cated, there is a size limit to the section which can 
advantageously employ malleable cast-iron; cast steel 
is the better material for thicknesses over 1 in. or so, 
particularly where the black-heart process is employed 
for the malleable cast-iron. Since the metal as cast 
is a white iron, the shrinkage during cooling is con- 
siderable, and in thick sections this ‘is relatively a 
more serious matter than with thin sections. On 
account of the weak crystallisation which character- 
ises designs with sharp angles (a characteristic common 
to all classes of castings) these must be avoided. 
Consequent on the foregoing features, plain, rectangu- 
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lar and circular sections are weak, while, also, con- 
siderable irregularities of section should be avoided, 
as in grey-iron castings. It is generally possible in 
designing a pattern to substitute a ribbed or a 
section for a plain or solid one, or a hollow or tubular 
section for a solid round. A star-shaped section 
might replace a solid square, with advantage, both as 
to weight and strength, the object being in all cases 
to keep the thickness of each part as nearly as possible 
to one size. But in designing it is very essential, 
while lightening the section to give even thicknesses of 
metal, not to introduce those features in the way of 
stiffening ribs, etc., which cause shrinkage strains 
even in grey-iron castings. 

There is one point in connection with design which 
it is important to note well. The use of fillets in all 
sharp angles is a necessity, in order to avoid bad 
crystallisation effects; but a common error is to 
make those too liberal in size. To introduce too large 
a fillet in an angle overcomes the crystallisation de- 
fect, but too often at the cost of creating a thick 
section at that point, which involves the weakness 
of a part subject to shrinkage trouble, through re- 
maining fluid longer than the rest of the casting. In 
the general run of malleable-iron castings a quarter of 
an inch fillet radius is quite sufficient to serve the pur- 
pose, while not unduly thickening that section of the 
casting. An examination of a well-designed agr- 
cultural machine employing malleable cast-iron (and 
this is an increasingly popular direction for the use 
of the metal) will show in what way lightness and 
strength may be secured. What might, at first glance, 
appear unnecessary refinements in the way of recessed 
portions and seemingly ornamental sections, are really 
the result of designing for a uniform thickness of 
metal. Here it is that malleable cast-iron has an 
advantage over wrought iron for such uses; for the 
latter can often only secure the necessary dimensions 
of parts required to give stiffness, by means of solid 
sections, with a corresponding increase of weight. 


Malleable-Iron Castings under Severe Tests. 


The motor-car industry promised a very fine vupen- 
ing for malleable-iron castings, and they are employed 
for such work to a considerable extent, the cost factor 
enabling them to compete satisfactorily with cast steel. 
But in this work the limitations of the material should 
be carefully considered. Where the thickness of sec- 
tion is small malleable cast-iron is quite well em- 
ployed; but its reduced strength in thicker sections 

laces it at a disadvantage when compared with steel. 
Some little while ago tests were made by an 
American firm to demonstrate the inferiority of malle- 
able cast-iron against steel, when it was shown that 
the former in a given test-piece gave only about 20 
tons per square inch tensile strength, elastic limit 
about 13 tons, and elongation 12 per cent. on 2 in. ; 
while cast steel gave 33 tons per square inch tensile 
strength, 17 tons per square inch elastic limit, and 
32 per cent. elongation on 2 in. The vibration test, 
also, proved the cast-steel specimens to be far 
superior to the malleable cast-iron, while the latter 
gave results which were not by any means uniform 
in the different specimens. But, obviously, these ex- 
periments must not be taken to condemn malleable 
cast-iron for motor-car construction, so far as suitable 
sections are concerned; for 20 tons is well below 
the representative figure for good material of correct 
section. Kither the specimens were not of first-class 
quality, or the section was too thick for the material, 
which would give a quite erroneous idea of the quali- 
ties of correctly designed and sectioned “ malleable.” 
The case, however, is sufficient to clearly indicate one, 
at least, of the limitations of malleable cast-iron for 
such work; and it is not in the interests of the trade 
that it should be pushed for unsuitable or doubtfully 


suitable uses. There is a large enough scope for it 
without trespassing on ground that is more legiti- 
mately covered by other materials; and when en- 
gineers (and also founders) come to understand 
better what malleable cast-iron can do, it will be 
used for a great variety of purposes that at present 
employ, with doubtful success or at unnecessary cost, 
such materials as grey cast-iron, wrought iron or 
cast steel. 


The Choice of=‘‘ Malleable’’ Mixtures. 

In choosing the class of malleable cast-iron for a 
special purpose, it is important to bear in mind the 
qualities required. The fact that a variety of quali- 
ties and classes of the metal can be produced is liable 
to be overlooked, and hence, when a metal with low 
tensile strength but considerable ductility is applied 
for purposes where strength is the essential, the 
materia] gets a bad name. For such purposes as cast 
gears, maximum strength is obviously the most im- 
portant feature, and this may be sought at the ex- 
pense of elongation. For other work, however, 
which is not liable to much strain, but where brittle- 
ness must be avoided, the tensile strength may be 
sacrificed in the interests of ductility. Opinions 
differ greatly as to the different mixtures suitable 
for different purposes, each founder having his own 
particular fancy for special work. The subject is too 
big to deal with at the moment; but it may be re- 
marked that by varying the mixture and the heat 
treatment, as high as tons tensile strength may 
be obtained, with practically no elongation, or elonga- 
tion may be raised to 9 or 10 per cent., with tensile 
strength of only about 15 tons. Here the judgment 
of the founder is called into play. 








Electric Furnaces and the Wealth 
of Nations. 


In a recent Paper on “ Electric Furnaces,” by Mr. 
Carl Hering, the author refers to the effect which 
the development of the electric furnace is likely to 
have on the wealth of nations :— 

Sweden, one of whose national products for many 
generations was the famous Swedish iron, has for 
some time past been losing this important industry 
owing to the greatly increased cost of charcoal. 
But owing to the enormous water powers in that 
country, and the generous and wise aid of its 
parental Government in developing them, Sweden 
will now be able to again recover that important 
national industry by means of the electric furnace, 
which requires only a fraction of the charcoal that 
the blast furnace does, and which enables the iron 
to be converted directly into refined steel of con- 
siderably higher money value. 

The Government of Sweden is about to make avail- 
able 600,000 electrical h.p., a large part of which 
will be used for reducing iron. Electric furnace re- 
duction of iron will save about two-thirds of the 
carbon consumption, only one ton of charcoal instead 
of tnree per ton of iron being consumed by the elec- 
tric furnace. The escaping gas is three times richer, 
as it contains no nitrogen and is only one-eighth in 
amount; hence, correspondingly less heat is carried 
off by it. Finely-powdered ore can be used without 
briquetting, and there is less labour cost and less cost 
of erection. Norway’s industries will no doubt also be 
affected by the electric furnace. Its barren, rocky 
western coast, unfit for most other purposes, is ad- 
mirably adapted for electric furnace industries, on 
account of its numerous easily available and nearly 
constant water powers located close to the coast, where 
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the products and raw materials can be cheaply 
despatched by water. As the shipping will probably for 
ever be open to normal competition and beyond the 
control of railroads, transportation costs can always 
be relied upon to remain reasonable. 

Canada and the States along the Pacific coast, 
which abound in water powers and mines, but have 
no cheap coal, will no doubt also be greatly benefited 
by the electric furnace methods; always provided, of 
course, that Nature’s generous gift of water 
power is not allowed to become monopolised by 
private interests, whose charges for power are 
governed only by the rule to charge “the highest 
price that the traffic can bear.”” The developments 
of the electric furnace industry will depend greatly 
on whether or not the Governments can keep control 
of the water powers and regulate the charges. Exist- 
ing power plants would no doubt find it profitable to 
encourage the use of their power for furnaces, by 
offering reasonable and attractive rates, with an 
assurance of their permanency. 

A comparison of the costs of electric heat and fuel 
heat depends so largely on local conditions, that a 
general comparison would not be of much value. But 
there are certain important characteristic differences 
between the two which can be compared in a general 
way. In the diagram, Fig. 1, let the horizontal dis- 
tances represent costs and the vertical ones tempera- 
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tures, and let the curves represent the costs of heating 
a given body, say, a ton of steel, at the various tem- 
peratures, neglecting such modifying factors as latent 
heats and variations in the specific heats. The 
general shapes of the curves for the combustion heat 
and the electric heat will be approximately as shown. 
For the combustion heat the costs for the lower tem- 
peratures will be seen to be quite small, but as the 
temperatures become high the costs increase much 
more rapidly, so much so that the curve finally be- 
comes horizontal and even falls again; hence it has a 
maximum point. Beyond this point the volume of 
gases in the blast becomes so great that the gases carry 
off the heat more rapidly taan the fuel can supply it; 
hence they actually reduce the temperature by chil- 
ling the fuel or the gases. 

In all combustion furnaces the gases must necessarily 
leave at least at the temperature of the body which is 
heated, and generally they leave at a far higher tem- 
perature ; therefore all the heat carried off by them is 
waste, except when it is partially recovered by re- 








generation. Another reason for such a maximum 
temperature is the dissociation of the gases, which 
means that the components cease to combine, hence 
cease to generate heat. 

The corresponding curve for electric heat is roughly 
a straight inclined line, as shown; in other words, 
the cost increases at an approximately constant rate, 
and there is no maximum point, as long as there 
exists a material to carry the current. The two 
curves always intersect each other, and at this point 
P the costs are equal. 

It will readily be seen, therefore, that low-tempera- 
ture heat is usually generated more cheaply by 
combustion, while for higher temperature heat it 
is cheaper to use electricity. Also, for tempera- 
tures above the point P the cheapest way would be 
to combine the two, using combustion heat for the 
low temperatures (below the point of intersection) 
that is, for melting or preheating cold charges, and 
electric heat for the higher temperatures (above the 
point P). This is now common practice in 
the electric steel industry, the melting being 
done by combustion heat, the hot metal being then 
run into the electric furnace for further treatment. 
If it were possible to so construct an electric furnace 
that both kinds of heat could be applied in the same 
furnace, then the advantages and the economy of 
this ideal combination would be fully realised. 

The relations of these two curves will, of course, 
vary with local conditions, and their shapes will also 
change somewhat; they should, therefore, be con- 
sidered as showing only the general characteristics. 
Where water power is cheap and fuel expensive, the 
straight line will be steeper and the other one will 
rise less steeply and be more flat at the top, while 
in localities where there is no water power, and where 
coal is cheap, the curved line will rise more steeply. 

he maximum temperature for the combustion 
curve in commercial furnaces is in the neighbourhood 
of those~used in the iron industry, namely, between 
about 1,500 degrees to 1,900 degrees ©. (2,700 de- 
grees to 3,400 degrees F.). The maximum for the 
electric arc furnace having carbon electrodes is the 
volatilisation point of carbon, namely, 3,500 degrees 
to 4,000 degrees C. (6,000 degrees to 7,000 degrees F.). 
This is just about double, and it is far greater than is 
necessary for most metallurgical purposes. 

The chief advantages of electric furnaces over those 
of the combustion type are too well known to require 
more than mention here. They include the neutral 
atmosphere, that is, the heat is neither oxidising 
nor reducing; the possibilities and ease of obtaining 
the higher temperatures; the rapidity of heating; 
metallurgical cleanliness (that is, no impurities like 
ash, sulphur, etc., introduced by the heating pro- 
cess); no losses in waste gases; greater possible 
economy in the heat losses; the heat may be generated 
in the material itself (in resistance as distinguished 
from are furnaces); the heat may be generated at 
the bottom instead of at the top, at least in some 
resistance furnaces; ease, accuracy, and reliability of 
control and regulation; greater uniformity and re- 
liability of product; greater output for a given size 
of furnace or a smaller furnace for a given output; 
reduction of labour and sometimes of the plant; inci- 
dental advantages such as better castings due to 
greater fluidity of metal, and less waste of metal. 








Mr. E. Auuen, of Edgar Allen & Company, Limited, 
Imperial Steel Works, Tinsley, Sheffield, has presented 
that city with a medico-mechanical institute in order 
that working men may obtain the advantages of the 
treatment. Mr. Allen has also undertaken to defray 


the expenses of carrying it on during the next three 
years. 
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Temperature Influences on Carbon and Iron.* 


By E. Adamson (Sheffield). 


The author suggested, in his Paper of May, 1906, 
that there is a wide field for investigation in regard to 
carbon in pig-iron, and he now proposes to give data 
derived from observations in works practice, which go 
far to show that the determination of silicon alone is 
not sufficient in the chemical grading of pig-iron. 

In the Paper referred to the author suggested that 
the conversion of graphite was due to temperature 
rather than to silicon, and stated the agreed with Sir 
Robert Hadfield’s statements that under certain con- 
ditions carbon would be precipitated even if no silicon 


ie 











Fig. 1. 


were present, the conditions being temperature and 
time, and the percentage of total carbon thereby 
governed independently of the silicon, sulphur, phos- 
phorus, and manganese present. It has long been 
known that with Swedish white iron, which is usually 
cast in chills, if the carbon is sufficiently high and the 
pigs cast in sand, the fracture will be grey. It is 
only necéssary to mention the further facts that car- 
bon separates out as free carbon when high-carbon 
steel is forged at a low temperature; and that in a 
material of the following composition Charpy and 
Grenet obtained a separation of 1.87 per cent. grap- 

hite, even when it was quenched at 700 degrees C. 
Per cent. 

Carbon... ~ 3.60 
Silicon ... 
Sulphur 0.01 


Phosphorus ... eo ose : trace 
Manganese ... ot ow a | oe 


0.07 


Foster, at a later date, melted steel in the presence 
of carbon, and obtained a grey fracture in material 
of the following composition : — 

Per cent. 
Total carbon... feo - £65 
Graphitic carbon ... im eae o- nae 
Silicon <9 eee nes : i 0.098 


The section of this sample was exceedingly thin, 
Fig. 8 being a photograph 94 times magnified. It 
was purposely “chilled” in cooling, but, in spite of 
the thin section, it did not cool white, being quite 
grey, owing to the high total carbon. 








* Paper presented before the Autumn Meeting of the Iron and 
Steel fos tute, in London. 


It is not difficult to produce in the blast furnace 
very open grey iron containing 0.40 per cent. of sili- 
con, and grey iron containing 0.20 per cent. of sili- 
con, and the author has made to specification refined 
iron with very grey fracture, containing silicon 0.40 
per cent., as also an iron with silicon 0.15 per cent., 
having a hard, mottled fracture—such pigs being 
4 by 4 in. in section and cooled in the ordinary way. 

These facts show that carbon is precipitated as free 
carbon virtually in the absence of silicon, and in the 
author’s opinion this precipitation, in the case of the 
manufacture of pig-iron, primarily depends upon the 
original temperature to which the iron is raised in 
the blast furnace. 

The saturation point of carbon and iron has gener- 
ally been taken as about 4.25 per cent., but as far 
back as 1846 Karsten considered iron could take up 
5.98 per cent. of carbon. Later, Moissan found it 
could take up 6.76 per cent., and only recently Girod 
obtained 7.90 per cent. in his furnace, but he con- 
siders that the iron which contained this in the cold 
state held over 8.00 per cent. in the molten state, 
which confirms the author’s contention. |The differ- 
ences in these percentages of carbon are due to the 
temperature to which the iron had been raised, and 
the time it remained at high temperatures in contact 
with carbon, and it is now generally accepted that 
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the higher the temperature in the blast furnace the 
higher the carbon in the product—within limits—for 
it is well known that cold-blast iron is lower in total 
carbon than hot-blast, although the full force of this 
fact has perhaps been overlooked. What this amounts 
to is that the temperature of the furnace decides the 
fracture of grey pig-iron as well as of the lower grades, 
regardless of the contents of silicon, sulphur, phos- 
phorus, and manganese. This will be more apparent 
from the following Table I., taken from the author's 
Paper of 1906, which gives the complete analyses, 
with increasing silicon, from ordinary hematite irons 
taken haphazard from the daily make of a furnace, 
and it will be observed that whilst the silicon varies 
Se = r cent. to 5.85 per cent., the fracture 
is all No. 
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TABLE I, 


No. Fracture. .C.1 8i.| S. | P. 


Remarks. 


0.67/0.026 0.040 
1.46)0.040 0.030 
'2.14|0.038 0.031 
'3.9310.030 0.040 
4.9810.034 0.041 
4 .63/0.034 0.041 


85'0.033/0.043 -- 
350.026 0.020 Supplies by Sir 
R. A Hadfield. 


Sue 


ery large flakes. 
Same cast. Open 

and close No.1 

fractures. 
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Table II. is taken from the author’s discussion of 
Levy’s Raper,* in which the silicons vary from 0.20 
per cent. up to 4.83 per cent, in grey irons. 

TABLE II. 
Fracture. T.c. | Si. 


| 
| 





Rees et 
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| 
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White alloy 

Grey No. 1 ... 
White ; 
Grey No. 1 ... 
Grey No.1 ... 
Grey close ... 
Grey ... wa 
Grey close .. 


0.79 


oo 
4 
ea 


erocoress 


seeueuive 
222528 


BORO NOOO Oo ee 


0.030 





In these analyses of commercial pig-irons 
the only explanation of the difference in fracture, 
total carbon, and silicons is primarily due to the 
temperature of the furnace, and also to its burdening 
and general working, which are the primary causes 
of the several conditions of free carbon such as are 
found in the grades of grey pig-iron, Nos. 1 to 5, 
regardless of the contents of silicon, sulphur, phos- 
phorus, and manganese. 

The author has referred to several conditions of free 
carbon, of which it is practically impossible to obtain 
complete separations or photographs to show the true 


crystallisation, as the surface of a fracture of a pig 
is so uneven, and thus cast shadows which destroy 
the true structure as seen by the eye. It is also 
equally impossible to get an adequate surface under 
the microscope to give a true indication of the dif- 
ferent conditions of free carbon found in pig-iron, but 
they can approximately be described as follows : — 

(A) Very fine graphite liberated at low temperatures, 
and such as is generally found in a mottled iron, and 
Nos. 5 and 6 cold-blast irons. This appears to be the 
first stage of free carbon when it is separated as such 
in a large section of metal; the larger’ the section the 
greater the percentage of separation, due entirely to 
slow cooling, and such as would be largely shown when 
the late Sir Lowthian Bell cast a 6-ton block of white 
iron to prove that by slow cooling there would be a 
separation of graphite in the centre. This condition 
of graphite is shown in Fig. 1. 

(B) This is another variety of graphite, showing a 
crystallisation not unlike frost on glass. This can be 


* “ Journal of the [ron and Steel Institute,” 1910, No. 1, p. 424, 


produced from white iron by annealing for a long 
period at a high temperature, or in hard grey iron by 
very slow cooling. This variety of graphite is also 
produced in pig-iron at medium temperatures, and 
the peculiar formation is most pronounced in irons low 
in phosphorus, and also frequently in the case where 
rich hematite iron and steel scrap are melted together. 
This variety is seen in Fig. 2 and Fig. 3, the former 
being a fracture of pig-iron, and the latter from 
‘rich’? hematite and steel scrap melted together in 
about the proportion of half and half. 

(C) This variety is the well-known large flake of 
graphite found in open soft irons. It is formed at 
high temperatures regardless of the constituents in 
pig-iron, as shown in Table I. It is also the most 
difficult of the three varieties to oxidise or burn. This 
most refractory condition is that disclosed in a frac- 
ture of No. 1 pig-iron showing “kish,” and this con- 
dition varies from that of the most refractory nature 
known as “kish” down to the smaller structure as 
seen in a No. 3 pig-iron. The fractures are shown in 
Figs. 4 and 5, which are photographs of phosphoric 
and non-phosphoric pig-iron. 

None of these varieties of free carbon are necessarily 
completely destroyed on melting, even under slightly 
oxidising conditions, as in the cupola, for whilst it is 
generally assumed that melting iron in the cupola 
lowers the grade, this entirely depends upon the 
total carbon and its condition in the original pig. The 
author has proved in works experience that it is pos- 
sible to reproduce the grade under good ordinary 
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conditions of melting, independent of the influence of 
the other metalloids present. 

These crystallisations or formations of free carbon 
or graphite carbon are difficult to describe, as it is not 
easy to obtain samples in a suitable form to give a 
true indication of the appearance of the fracture con- 
taining these varieties of carbon, but all these forms 
are found, and are most apparent when turning a 
furnace off hot-blast iron on to cold-blast iron, and 
vice versa. Under these circumstances these three 
varieties of carbon make their appearance in a very 
decided form, and when thus produced it is not diffi- 
cult to understand that temperature is the primary 
cause of their change of form. 

The authcr believes that cooling curves of iron con- 
taining each of these three different forms of free 
carbon would vary in the position and character of 
the critical points, but it will take a considerable time 
to obtain the particular fractures of iron sufficiently 
alike in composition. As soon as such fractures can 
be obtained, the author will give particulars. 

With regard to these different forms of free carbon, 
Moissan has done some valuable work, and has pro- 


B 





TRADE JOURNAL. 





638 THE FOUNDRY 


duced several varieties of graphite or free carbon in 
the electric furnace. Whilst not able to give com- 
plete cooling curves of these varieties of carbon and 
iron, the author has been able to obtain cooling curves 
from a No. 1 hematite and an alloy made from 
Swedish white iron and high-grade ferro-silicon melted 
together to give approximately the same analysis as 
regards total carbon, etc. Practically the two ex- 
treme forms of carbons found in grey and white pig- 
irons are found in these two samples. These curves 
are given in Fig. 6, A and B, and the analyses are 
as under :— 


B. 


Per cent. 
Total carbon ... ~~ _ 4.20 
Graphitic carbon is a 3.62 trace 
Combined carbon ... @ 2 0.58 3.90 
Silicon ... ei ee ine = 1.02 m 
Sulphur ons sin = 0018 0010 
Phosphorus ... ote ca i. 0.022 0.018 
Manganese ... + “ 0.53 - 0.22 2 
. . ractically 
Fracture at start ... a No. L. white. 


Fracture at finish ... Grey porous. Close grey. 


Per cent. 
3.9) 


| 


Dealing first with B, this iron was chilled on cool- 
ing to produce a white fracture, and the curve shows 
the first arrest at 1,216 degrees C., the second arrest 
at 1,140 degrees C. (known as separation of graphite), 
and the third arrest at 712 degrees C., of Ar.3.2.1. 
This is quite in accordance with expectations, Sample A 
was an ordinary No. 1 hematite obtained from the 
Millom and Askam Hematite Iron Company, pieces 
of which were cut off sufficiently small for use in a 
small crucible to obtain the curves—both metals being 
raised to 1,500 degrees C.—and whilst the total car- 
bon (4.20 per cent.) was 0.30 per cent. higher than 


explained. It will be noticed, however, that in the 
alloy B, after each arrest, the cooling comes back to 
normal ; but in the case of the hematite pig-iron, after 
the first arrest the curve never comes back to normal 
and there is a permanent expansion, as will be seen 
on Fig. 7, the dotted curve being A. 

The original] fractures of A and B were a very open 
grey and a practically white iron respectively, whilst 











Fie. 5. 


the fractures on cooling were open grey and close 
grey respectively. The peculiarity of the first frac- 
ture A on cooling was that the metal showed numerous 
“draws” or small ‘‘ pipes’’ from the top surface, 
and the crystallisation throughout the A fracture was 
very like the form of ‘‘ primary octahedral crystal- 
lites’? just before being freed, such as are frequently 






































Fie. 6. 


the B alloy, the first arrest took place at 1,317 de- 
grees C., 101 degrees C. higher than the companion 
alloy; the second arrest occurred at 1,090 degrees C., 
and was comparatively small as compired with the 
second arrest of the alloy B, suggesting trat a large 
portion of the carbon had not dissolved in the iron 
even in the molten state; whilst the third arrest, 
at 695 degrees C., was to be expected. This third 
arrest of A is also different from that of B, but does 
not come within the scope of this Paper. Much more 
work will probably have to be done before it can be 


found in the heart of thick parts of iron castings. 
Fracture A has an appearance something like Fig. 8. 

The fracture of the B sample on cooling was per- 
feotly solid throughout, was very tough, being slightly 
malleable, and when fractured showed a strong, close- 
grained iron. 

In the discussion of Levy’s Paper the author drew 
attention to the fact that the Phase Rule, upon which 
Levy relied for a number of his conclusions, would 
not apply in actual works practice; that is, that it 
would not apply to all grades or fractures of iron, 
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for in the author’s opinion the Phase Rule depends 
upon the iron being white when cold, or probably 
not further developed in free carbon than the A 
yariety described above by the author, at the com- 
mencement of any experimental cooling curves, whilst 
it will be seen from the tables quoted above that this 
is not the case even in very low-silicon iron. In his 
reply to the author, Levy quoted several points of 
solidification, but none of these could be confirmed 
by the temperatures given on the author’s curve A 
now presented. The points of solidification of Car- 
penter and Keeling, and Wiist, quoted by Mr. Levy, 
are based upon white iron alloys or containing fine 
graphite, and the author is sure that the gentlemen 
quoted would readily admit that the Phase Rule can- 
not be strictly applied to works practice in the case 
of grey high-carbon irons, for whilst A has the higher 
total carbon, viz., 4.20 per cent. against B 3.90 per 
cent., the first arrest of the former occurs 101 degrees 
C. higher, whereas, according to the Phase Rule, A 
should have been lower than B, and in A the second 
arrest due to separation of graphite largely dis- 
appears. The author’s explanation of the difference 
in curves A and B is that the more refractory forms 
of graphite, such as are found in pig-iron and pro- 
duced at high temperatures, do not entirely dissolve 
in iron when in the molten state, and that some of 
the more refractory forms of graphite, particularly 
of the ‘‘ kishy”’ character, are held in suspension in 
molten metal. In his Paper of May, 1906, the 
author referred to a separation of graphite before 
solidification. ©. A. Edwards very ably describes 
this phenomenon in his notes on ‘“‘The Nature of 
Solid Solutions.’’* 

The author’s highest total carbon is 4.20 per cent., 
and the lowest points of solidification given by Car- 
penter and Keeling are carbon 3.98 per cent. 1,171 








degrees C., 4.37 per cent. 1,136 degrees C.; the second 
of these points, 1,136 degrees C., is from an alloy 
with a higher total carbon than the author’s curve A, 
and Levy further explains that an increase in carbon 
beyond a certain point is accompanied by some rise 
in the point of solidification. The author’s curves, 
however, are well within the limits of carbon men- 
tioned by Levy to which apparently the Phase Rule 
applies, and curve A proves that it is not an increase 
of carbon only which raises the point of solidifica- 
tion, but, what is of more importance, the conditions 
of the carbons as determined by the temperature to 
which the iron has been raised in contact with car- 
bon, in which time also plays a prominent part, thus 
interfering with the application of Phase Rule as to 
total carbon contents, by causing a decrease in what 
may be termed ‘‘ effective’? carbon when applied to 
Phase Rule curves. The ‘‘ non-effective’? carbon or 
refractory graphite also causes a permanent expan- 
sion. 

On referring to Turner and Hague’s Paper,t curves 
4 and 5, with silicon 0.97 and 1.19 per cent. respec- 
tively, are nearest in silicon contents to the author’s 
curves A and B. In general principles these curves, 
Nos. 4 and 5, confirm B, with the exception of the 
first arrest, which takes place in 4 and 5 at 1,247 de- 





* “ Institute of Metals,” No. 1, 1911, vol. v. 
+ “Journal of the Iron and Steel Institute,” 1910, No. II. p. 85. 
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grees C. and 1,244 degrees C. réspectively, whilst B 
occurs at 1,216 degrees C., making it in keeping 
with 4 and 5, and the slight variation is probably 
due to the difference in total carbon, which is as 
follows :— 


| 


Te: | Ge. Cc. Si. 


Per cent. | Per cent. | Per cent. | Per cent. 
2.56 0.23 2.33 0.97 


Turner’s No. 4 curve... 
Turner's No. 5 curve... 2.70 1.32 1.38 1.19 
Adamson’'s B curve 3.90 trace 3.9) 1.04 


In the above three analyses silicon has been in- 
cluded to draw attention to the fact that under no 
conditions can it be said to control the percentage 
of combined carbon or graphite, and this is confirmed 
by Turner and Hague’s Table I. on p. 81, a careful 
study of which will show that it cannot be claimed 
that the percentage of silicon controls the percentage 
of combined carbon, or the graphite, or the ratio of 
one form of carbon to the other. Under precisely 
the same conditions of temperature and time, addi 
tions of silicon may even show fairly regular varia 
tions in the carbons, but under the same constant 
conditions phosphorus and manganese would do the 
same. 

The curve A is of quite a different character from 
any of the seventeen curves given by Turner and 
Hague, even although some of the latter contain as 
much as 1.93 per cent. graphite in a total carbon 
of 2.77 per cent. Turner and Hague stated they 
found difficulty in adding silicon to iron containing 
carbon 3.04 per cent. by using 50 per cent. ferro- 
silicon alone, and they therefore prepared a special 
alloy to enable them to add silicon in varying per- 
centages to white iron. This special alloy was made 
with over-blown steel, and contained about 20 per 
cent. silicon. By means of such material the authors 
obtained their alloys from which the seventeen curves 
were taken. In the present case the B alloy was 
made from Swedish white iron containing 4.00 per 
cent, carbon, and it was not found difficult to intro- 
duce silicon 1.04 per cent. by means of 50 per cent. 
ferro-silicon, thus confirming the author’s previous 
experience as stated by him in discussing Turner and 
Hlague’s Paper. In that Paper the authors claim 
‘*that the carbon in the washed iron prevented the 
silicon from entering,’’ but this is not confirmed in 
the case of the present B alloy made from iron con- 
taining over 30 per cent. more carbon than was used 
for the alloys for the seventeen curves. Under the 
circumstances stated, the author is sorry he cannot 
agree with the conclusions of Turner and Hague, and 
suggests that temperature and time are important 
factors. Curve A was made from a natural blast- 
furnace product. 

The difference between Turner and Hague’s 
B curves and curve A can be explained in the differ- 
ence of total carbon and also the condition of the free 
carbon or graphite, chiefly the latter. The alloys of 
the seventeen curves varied from total carbon 2.26 
per cent. to 2.95 per cent., most of them being within 
Professor Arnold’s steel limits, and all were prac- 
tically semi-steel; hence, with such low-total carbons 
there is small possibility, at the temperatures which 
would be used for dealing with these alloys, of produc- 
ing any refractory forms of graphite, such as found 
in true cast iron. In curves A and B, however, of 
total carbon 4.20 per cent. and 3.90 per cent. respec- 
tively, these are the usual carbons of a non-phosphoric 
pig-iron, and therefore the natural product of the 
blast furnace; hence the irons have been subjected 
to the high temperatures of smelting, and are true 
cast irons. 

B2 
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In none of Turner and Hague’s curves, from the 
lowest percentage of silicon to the highest, does the 
first arrest occur higher than 1,247 degrees C., and 
all these curves, as well as curve B, after each arrest 
appear to fall back to practically the normal rate of 
cooling, whereas in curve A the first arrest is at 
1,317 degrees C., or 70 degrees higher than the 
highest first arrest of Turner and Hague, and the 
A curve never comes back to the normal rate of cool- 
ing. This is explained on the author’s suggestion 
that, with certain conditions or varieties of free 
carbon present, there is a certain percentage of non- 
effective carbon when dealing with cooling curves and 
their application to the Phase Rule; this ineffective 
carbon also causes a permanent expansion, apparently 
due to the swelling character of the graphite, thus 
confirming Moissan’s observations. In curve A the 
effective carbon would appear to be up to about 
2.00 per cent. on the basis of Carpenter and Keeling’s 
figure of 1,443 degrees C. as the solidifying point of 
steel, as against their 1,171 degrees C. for an alloy 
of 3.98 per cent. total carbon. 

The author has already referred to statements made 
in his Paper of 1906, in which he agreed with Sir 
Robert Hadfield in stating that under certain condi- 
tions carbon would be precipitated in the absence of 
silicon, and as a proof of this he is indebted to the 
Millom and Askam Hematite Iron Company for per- 
mission to use the following analysis :— 

Per cent. 
Graphitic carbon Let 
Combined carbon 
Silicon . 
Sulphur ... 


Phosphorus 
Manganese 


The fracture is hard mottled iron, and no doubt the 
cause of graphite being given as ‘“‘trace”’ is that 
the grey part of the fracture was in the centre of 
the pig, and the proportion of graphite to combined 
“carbon, whilst substantially true of the grey portion 
of the fracture, could not be accurately estimated 
over the whole fracture. This iron is a freak, it 
may never have been produced before, and may never 
be produced again; and whilst it is a natural blast- 
furnace product, no one would attempt to produce 
such an iron as a commercial product. Accidents 
sometimes, however, reveal the truth. This par- 
ticular iron was produced by a slip of the burden of 
the furnace whilst running on rich high-grade iron. 
This produced a “ chilling” effect, causing the frac- 
ture of the iron to be white, and only about 2 tons 
of this iron was made. 

The facts stated in this Paper ure of vita] im- 
portance in considering the question of the grading 
of pig-iron, and to a large extent explain the ob- 
jections of many in this country to complete change 
in the methods used at present to one of grading by 
practically silicon content only. The author has 
shown on several occasions that it is not possible to 
regulate tests by silicon only, and has no hesitation 
in saying that the fracture indication is quite as 
satisfactory as varying the silicon, if the user is fully 
conversant with fracture indications. 

Continual experience in the use of pig-irons in the 
foundry shows that the same tests can be obtained 
within very wide ranges of silicon contents. Of 
course, if it is a question of commerce, there should 
be no objections to selling irons by silicon contents if 
this is demanded and full responsibility is taken 
by the purchaser; but when it becomes a question as 
to whether such a method of grading is the best, 
so as to be of the greatest use to the greatest number, 
the reply must be an emphatic negative, for it would 
appear that carbon and its various conditions, due, as 
shown, to influences entirely outside of analyses, is of 
primary importance. 
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Production of Molybdenum Steel in 
the Electric Furnace. 


At the twentieth general meeting of the American 
Electrochemical Society, Messrs. E. ‘I. Dittus and R. G, 
Bowman gave an account of an investigation carried 
out in the Colorado Schoo: of Mines. The use of a 
sulphide ore of so active a metal as molybdenum in 
connection with the manufacture of steel presents a 
number of problems. Foremost among these are the 
complete reduction of molybdenum without serious loss, 
the diffusion of the molybdenum through the steel to 
form a homogeneous product and the elimination of the 
sulphur from the steel. The process employed was one 
based on a reaction described by Mr. F. M. Becket in 
U.S. Patent 855157, and is believed to be new. 

In the production of steel direct from ore in the 
electric furnace the removal of certain impurities, 
particularly sulphur, offers difficulties. |The experi- 
mental work was done in an electric furnace which 
could be operated either as a Héroult furnace (two arcs 
in series on the top) or as a Girod furnace (two 
arcs in parallel on the top and a metallic electrode in 
the hearth). The capacity of the furnace was about 
1,000 grammes of metal per charge, or approximately 
2,000 grammes of raw charge. Single-phase alternat- 
ing current at 60 cycles, 25 volts, was used, with an 
average amperage of 250. The iron ore employed was 
a good grade of hematite, the analysis being 66.06 per 
cent. Fe., 1.52 A,O,, 4.12 Si0,, 0.04 P and 0.04 S. 
The ore was crushed to pass eight mesh (8mm.) and 
the fines were retained. A quantity of molybdenite 
from Yorkes Peninsula, Australia, was used, being 
practically pure MoS, with only a trace of impurity in 
the form of copper sulphide. Ferro-silicon was used 
with an analysis of 49.7 per cent. Fe, 50 Si, 0.005 8, 
0.20 C. The ferro-silicon and molybdenite were 
ground to pass thirty mesh (0.85 mm.) and intimately 
mixed in the proper proportions to bring about the 
reaction : 

MoS, +Si=Mo+SiS,. 

The proper amount of this mixture to give the desired 
molybdenum content in the steel was enclosed in a 
small paper tube and added to the bath of metal just 
before reduction was complete. There was consider- 
able trouble in tapping, as generally the metal wouid 
not flow. Only one of the runs is here given. The 
charge consisted of 3,025 grammes iron ore, 660 coke, 
and 412 lime, the calculated iron content being 2,000 
grammes. The length of the run was 1 hour # 
minutes, the mean amperes 200, mean volts 25, power 
5 kw. A total of 1,700 grammes of metal was ob- 
tained. The calculated molybdenum content was 2.5 
per cent. The analysis of the metal showed 0.62 per 
cent. C, 0.91 Si, 1.15 Mo, 0.08 P, 0.37 S. 

The following final conclusions are drawn : 

(1) Molybdenum steel can be made in the electric 
furnace by the direct reduction of iron ore and the 
addition of molybdenum in the form of molybdenite, 
MoS,,. 

(2) Molybdenum steel of low sulphur content can be 
produced from molybdenite by the use of ferro-silicon 
as a desulphuriser. 

(3) Molybdenum steel of low sulphur content can 
be produced from molybdenite in the form of low-grade 
concentrates by the use of ferro-silicon as a desul- 
phuriser. 

With regard to the design of a furnace for small 
scale operations, the experiments seemed to indicate 
that: (1) A tilting furnace would be more effective than 
a stationary furnace. (2) The tap hole on a station- 
ary furnace should be made short, with a steep inclina- 
tion. Ample provision for heating the tap hole should 
be made. (3) Tar does not make a satisfactory binding 
material for crushed magnesite. 
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Non-Ferrous Metals in Railway Work." 


By George Hughes, M,Inst.C.E., M.1.Mech.E.} 


(Continued from page 600.) 


Slide Valves, 


Slide valves are made to the following composi- 
tion : — 
Per cent. 
Copper... ; vee mi 
TIS we i =e oe 
Lead .. . ~ oe 


Phosphorus ... 0.5 { (added as 15 per cent. 


(| phosphor copper). 


Tensile tests taken normally and at a temperature 
up to 400 degrees F. do not indicate any particular 
loss in the strength of this alloy at these tempera- 
tures, as compared with the cold state. 

Other mixtures containing as much as 13 per cent. 
lead have been used with fair results, whilst gun- 
metal valves of an alloy of 86 per cent. copper, 12 
per cent. tin, 2 per cent. zinc, and therefore con- 
taining no lead, have not justified expectations under 
comparative tests in service. 

The mixture used igs made from half old worn- 
down valves and half new metal, the copper being 
obtained from clean scrap-plate shearings cut from 


Fic. 2.—Movtp ror Ingecror. 

old firebox plates. These plates are bought to speci- 
fication and contain arsenic, 0.35 to 0.5 per cent., with 
other elements (exclusive of combined oxygen), not 
over 0.25 per cent. This mixture was adopted after 
trials to find the best wearing properties both of 
the valve and the cast-iron cylinder port faces. Such 
valves of varying designs, from the simple “D” 
valves to the balanced types, have given satisfaction, 
working under temperatures of from 450 degrees F. 





+ Abstract of Paper read before the Institute of Metale. 
Chief Mechanical Engineer, Lancashire and Yorkshire Railway. 


to 600 degrees F., in the steam chests. They do not 
fracture in service, and an unbalanced “D” slide 
valve jin. thick will run 1,000 miles with a wear of 
0.035 in. on the face. The wear of the balanced 
valves igs not so much as this, careful measurements 
showing (in the case of valves working in a vertical 
position, known as Back-to-Back Balanced Valves) a 
wear of 0.0055 in. per 1,000 miles run. These valves 
are allowed to wear down § in. for both valves, the 
total mileage being 114,266. 

Modern conditions of superheat have caused the 
question of valves to come again under revision. The 
author has pleasure in stating that he has had run- 
ning for two years a pair of ordinary slide valves at 
a temperature of 600 degrees F., with only a wear 
of 0.013 in. per 1,000 miles. He has also just turned 
20 engines into traffic with a modified form of slide 
valve for superheat. In the strict sense of the term 
these are slide valves, and, so far, have given good re- 
sults. Slide valves are moulded in sand from plate 
patterns. Considerable care has to be exercised in 
moulding, rapping, and drawing the patterns, as the 


Fie, 3.—Cores ror INsector. 


valves when cast must pass limit gauges of ,',-in. mar- 
gin before proceeding to the machine shop for grinding 
on the face and to fit the buckles. 


Gunmetal, 
This is made to the well-known Admiralty specifi- 
cation :— 
Copper, 88; Tin, 10; Zine, 2. 


Certain work, such as valve seatings, bushes, steam 
regulator slides, and some slide valves, are cast in 
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this metal, though other less expensive alloys con- 
taining lead are used for bearing brasses. 

The alloy casts clean and sound into green sand or 
skin-dried moulds, and should some of the constituent 
metals or scrap used be coated with scale entailing a 
tendency to oxidation, a small piece of phosphor 
copper may be added to clarify the whole, w.th good 
results. 

The casting temperature, and the fairly rapid cool- 
ing of the casting in the mould, are important factors 
in the production of good castings, otherwise crystal- 
lisation becomes pronounced. 

The following tests have been obtained : — 


Tenacity, tons per sq. in. = 16.01 ; per cent. elongation 3in., 10.1 
This is an average of 28 tests. 


Injector Metal and Fittings. 
Copper, 84.0; Tin, 8.5; Zine, 5.0; Lead, 2.5. 


This metal has given good results in injectors, 
ejectors, gauge-cocks, and general details. It results 
in a clean casting, free from oxidation and scum in 
the intricate cores of the injector. The metal runs 
freely, and whilst the lead present may not appear 
to the mind of every one as necessary, it assists 
machining, and the author, feeling that he has no 
grounds for omitting it, would like to have some 
comments on this point. 

Injectors give no trouble on the score of unsound 
castings in machining, and under steam tests and 
service. 

Seatings and clacks require regrinding from time 
to time. . 

Tensile tests are good, averaging 14 tons tenacity 
with 11 per cent. elongation on 3 inches. 


Moulding. 

In moulding, many of the operations are common 
to all castings. The author does not propose to 
generalise upon the subject; it would involve too 
long a dissertation reiterating facts well known to 
all workers in non-ferrous metals, but he thinks that 
to place on record the moulding of an injector in 
detail, together with the illustrations, Figs. 2, 3, 4 
and 5, will be useful. (The references in italics, 
Figs. 12 to 19, refer to the drawings, Fig. 4.) 

The operation demands a pattern in four parts, 
numbered 1, 2, 3, and 4 (Fig. 12), and five boxes 
for the cores, lettered a, b, c, d, e (Fig. 13). Four 
parts are also required for the moulding box, these 
being lettered A, B, C, D (Figs. 12 to 19), and also 
a drawback lettered E (Figs. 12 and 15). 

The first part of the moulding operation is to place 
the part pattern No. 1-on to the follow board 
marked 5 (Fig. 12), which is large enough to receive 
the box part A. This box part is fitted with pro- 
jecting irons or fixed gaggers, g (Figs. 18 and 19), 
at each side, to carry the overhanging sand. The 
sand is rammed round the pattern, the seating for 
part pattern No. 2 being kept clear. As it is neces- 
sary to make a joint at this place, parting sand is 
put on where required (as shown in Fig. 12). Pre- 
paration is made at one end of this box for a pour- 
ing gate, h (Figs. 12 and 14), and when this is done, 
it is ready for box part B to be fixed on. This part 
is also fitted with projecting iron or fixed gaggers, k 
(Figs. 15, 18, and 19), which carry the thin portion 
of sand between the body portion 1 and 2 and the 
flange marked 3 (Fig. 12). Before putting this box 
on, however, a layer of sand must be placed on that 
portion of the pattern which will be covered by the 
projecting irons, as it will be difficult to get it under- 
neath after the box is in position. The flange 3 
(Fig. 12) is now put on, and the sand packed well 
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underneath it. The box is then filled with sand and 
rammed up, provision being made for a joint round 
the flange. This joint is required to enable the flange 
to be withdrawn. 

Box part C is next put on, and after being rammed 
up the whole is turned over, the follow board 5 
removed, the mould faced off, and made ready to 
receive part pattern No. 4. 

The parting plate f, to carry the drawback EF (Figs. 
12 and 15), is prepared, and laid over the leg end 
of the pattern. A layer of sand is put on this plate, 
and three gaggers, | (Figs. 14 and 15), are placed 
on each side to carry the overhanging part of the 
joint. The part pattern No. 4 is then bedded to 
make an impression over the plate. It is then re- 
moved, and two nails, p (Fig. 13), are placed across 
to carry the portion of sand between the overflow 
and delivery pipes. The pattern is replaced, and the 
sand made level to the half of pattern No. 4, and 
parting sand sprinkled over, making ready for box 
part D. When this is placed in position, a gating 
plus is placed over the gate h (Figs. 12 and 14), 
already provided in box B. 

A layer of sand is now placed in the cavity r 
(Figs. 14 and 15), to receive three gaggers, n, which 
are to carry the proud portion of sand at this place. 
When this box is filled and rammed, the box parts 
are taken asunder and the pattern parts withdrawn in 
the reverse order that they were put in. 

On reference to Figs. 12 and 14, it will be seen 
that the metal is run in down a gate having two 
branches. After the pouring gate is completed, the 
mould is dusted with powdered plumbago, then skin- 
dried, and made ready to receive the cores. Whilst 
the pattern is being moulded the cores have been 
made and dried. 

In making the cores, red sand, manure, and coal 
dust only are used, no special materia] being required. 


For the large core d (Figs. 13, 14,16 to 19), owing 
to the complicated bends in it, one core-iron is bent 
and fitted to the box. and is then used as a pattern, 
and cast in brass. This enables a correctly shaped 
core-iron for each succeeding core to be made, so 
that no time is wasted in bending core-irons for each 


injector. For the small cores a special iron is bent 
each time a core is required. One half the core- 
box is filled with sand, and before being rammed 
tight, the core-iron is clay-washed and laid in the 
soft bed of sand. More sand is then put in and 
rammed lightly, and parted off to the level of the 
core-box. The other half is also rammed with sand 
and cleaned off to the joint. Each half is then 
clay-washed and a wax vent, v (Figs. 13 to 19). is 
laid right through; the box is then joined together 
and hammered with a mallet, after which the ends 
are rammed with sand to make them level. The core 
is then taken from the box and placed in the stove. 
All the cores are dealt with in a similar manner, 
except these that are straight and do not require 
wax vents, string vents, w (Figs. 13 to 19), being 
used instead. When the cores are dried they are 
taken from the stove, dressed off, subjected to 
a thick coat of blacking, and again dried. after which 
they are ready for the mou'der. It is essential that 
the core-boxes for injectors should be made of strong 
and well-seasoned timber, so that they will retain 
their proper shape after being in use for a consider- 
able time. The prints on the core-boxes should also 
be dead lengths to the prints on the patterns, so 
that the moulder will have no rubbing whatever to 
do when these cores are being fitted in the mould. 
The cores are assembled in the following order :— 
Box parts B and C are first fastened together. 
Core a is then placed in position, one stud, s (Fia. 
15), being put under the overhanging portion of the 
ejector steam passage. Box part A is then put on 
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and another stud, f (Fig. 18), is inserted between 
this and the top of the same core, to keep it from 
lifting when the metal is being poured. 

Core b comes next, and this is kept steady by 
having a long print on the bottom. 

The overflow core c is then fixed, and over the leg 
of this is placed the drawback plate f (Figs. 13 and 
15). 

Rieke the construction of cores d and e, it is 
necessary to insert core e into core d, and lower 
both together into the mould. When this is done, a 
piece of string is inserted into the vent holes at 
the three ends of cores a and d; this string is with- 
drawn after the box part D has been secured in 
position, ‘thus allowing free vent through the mould 
from the cores. A holding-down chaplet, q (iq. 13), 
is placed over the arched portion of core d, and 
fastened into box part D, which is then put on and 
secured. 

A runner box is prepared and placed over the 
gate, and this completes the moulding process. 

It is important to reduce the number of cores to 











Yorkshire Railway Company is as follows :— 


Per cent. 
coppe sie - 86.0 


a cm ons - 10.0 . Copper ~ 89.5 
15 per cent. phos- }re give by analysis fechas .- 10.0 
phor copper 0 Phosphorus 0.5 


Per cent. 


100.0 


100.0 

It is made entirely from clean picked scrap and 
new ingot tin, and phosphor copper. It is used for 
general repairs to heavy machinery, also for mill 
bearings, and wheels, and pinions, where great 
wear takes place. 

This mixture has given general satisfaction in 
gearing at zoods yards and docks, working in worm 
wheels, in gonjunction with steel worms. [t is 
chiefly moulded in dry sand, and presents little 
trouble in casting. It is practically free from slag, 
which fact is a result of the cleanliness of the 
materials used. It casts clean and is readily 
dressed. 











Vie. 4.—(Figs. 
a minimum, and consequently the joints, thereby 
minimising the risk of flashes, and producing free 
passages for the flow of water. 

Plate patterns are used in infinite variety. They 
include all sizes of nuts up to 24 in., spindles, injector 
- and ejector details, wheels, oil syphons, cylinder cocks, 
and a variety of plugs, etc. 


Phosphor Bronze. 


Mr. Arnold Philip’s Paper on ‘‘ Phosphor Bronze ”’ 
to the Institute of Metals* has now become a stan- 
dard reference, and the author will not be expected to 
proceed to lengthy detail here. The composition 
of the phosphor bronze used by the Lancashire and 





* “ Journal of the Institute of Metals,” No. I., vol. i, p. 164. 
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White Metal. 

The chief precaution in mixing a white metal suit- 
able for lining bearings, axle-boxes, and big end- 
brasses for locomotive connecting rods, is to avoid 
overheating of any of the component metals. Thus, in 
preparing alloy “‘ C”’ a primary melt is made of equal 
parts of copper and tin, which is cast into chills 
and subsequently broken into pieces to be re-melted 
in the required amount together with the antimony, 
the remaining tin oe added from time to time, 
with careful stirring. This method is preferable to 
the simpler one of melting the copper and antimony 
direct, and is found to result in cleaner metalled 
surfaces. The product is cast into heavy iron chill 
moulds for use as reqiired in the metal shop. 


Fie. 5. 


White Metals for Bearings. 


Three types of white metal are used 


; for lining 
bearings :— 


| 
“er |) ae 
Per Per | 
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ct 
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cent. 
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51.0 | 85.0 
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4.0 30 | 10.0 J 8.0 
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coupling-rod bushes, cross-heads, and certain other 
parts requiring a stiffer alloy than type ‘ B,’’ with 
a basis of lead; that is to say, ‘‘B”’ withstands pres- 
sure well, but not the hammering brought about 
by reversals of motion. It has done good service 
in lining-up main axle boxes, radial wheel brasses, re- 
versing shafts, etc. 

The success of a bearing metal alloy depends more 
upon structure than absolute composition, the proper 
distribution of a number of the tin-antimony 
crystals in a softer matrix of tin or lead being essen- 
tial., The alloy must run cool without any cutting 
of the axle journal, and the wear on this should be 
reduced to a minimum. 


INJECTOR CASTINGS, 


White- Metalling Axle-Boxes. 

As an example of this process, a radia] axle-box 
brass will be dealt with, as shown in Fig. 6. This 
consists of a cast-iron box, a, having three sides, 
and a heavy base; and a plate, b, resting on the base 
of, and secured to, the box by four links and 
cotters, d and e, to which is attached the cast-iron 
chill c. The combined plate and chill, b and c, 
having been removed, the brass f is placed in the 


Taste ITT. 





100.0 | 100.0 | 100.0 | 


100.0 





‘‘A” is used for high-class axle bearings on the 
pinion and commutator ends of motors on the elec- 
trical rolling stock running on the Lancashire and 
Yorkshire Railway between Liverpool, Southport, 
and Crossens. The motors have a speed of 780 revo- 
lutions per minute, at 50 miles per hour, developing 
150 horse-power at the pinion. Under trying con- 
ditions of service, ‘‘A’’ was adopted after careful 
comparisons with solid gunmetal bearings and other 
alloys of tin and lead. 

Table III. is a record of tests made on four 
types of bearing metals showing percentage hot 
bearings, broken collars, days in use, ete., in which 
the suitability of this metal is clearly seen. The 
solid brass was the Admiralty gunmetal mixture pre. 
viously noted. 

For locomotive work a harder variety, “C,” of 
this metal, containing 10 per cent. copper and 10 
per cent. antimony, is used- in big end-brasses, 


] 
| Solid | “D” 
| Brass. 


| 


“EB” 


. Conditions. Metal. | Metal, 
| 





No, on test . . . - | 
No, taken off due to wear ° . 1 


29 58 
| 0 
No. taken off hot . . ° 6 
59 


16 


No. taken off with broken collars . 
No. stilrunning . . 

Average life of worn bearings, days . ° 
Average life of hot bearings, days . . . 1 

| Ave: life of bearings with broken collars.days | 286 


| 
| 296 
} 
| 
| Average life of bearings stilirunning,days  . | 409 


24 
257 
| 2u 
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Average life of total bearings used, days . 318 
Per cent. of hot bearings to total 207 





| 





space formed by the three sides of the box; the 
plate and chill is secured in position as afore- 
mentioned, and the white métal poured in from the 
top, filling the space g. The same procedure is 
adopted when the brasses are metalled in the first 
instance. The old metal having been melted out of 
the box, the recesses are well cleaned and rasped 
with a coarse file. All dirt having been thoroughly 
removed, the box is placed on a coke fire and slowly 
heated. By the use of sal ammoniac and tin, a very 





thin coating is produced for uniting with the white 
metal, which is then cast into the bearing. |The 
metal (type ‘‘B’’) is cast at a temperature of 450 
degrees C. from the open pan fire. 
Other white-metal mixtures are :— 
| 
Lead. | Tin. | Antimony. 
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92 - 8 For packing ball-joint water pipes 
70 17 13 Metallic packings. 





NON-FERROUS METALS IN RAILWAY CAR- 
RIAGE AND WAGON CONSTRUCTION. 


Aluminium. 


It is only in quite recent years, after a consider- 
able reduction in price has been made, that the use 
of aluminium can be shown to be a commercial ad- 
vantage in many branches of railway engineering and 
rolling stock, where it is slowly supplanting the use 
of other metals, 

Mouldings and Facias and inside Furniture fittings 
for Steel Cars used on the Tube Railways.—The ex- 
tended use of steel cars for tube and surface railways 
and the consequent increase in deadweight as com- 
pared with the older form of timber construction, 
has led to the adoption of various torms of aluminium 
mouldings, facias, etc., to compensate to some extent 
for the additional weight of the steel girders, angles, 
channels, etc., used in the designs. 

Bearings for Carriage and Wagon Azle-bozres.— 
It is reported that the Northern Railway of France 
is substituting for the bronze bearings hitherto in 
use on rolling stock, bearings made of an alloy of 
92 per cent. aluminium with 8 per cent. copper, and 
that certain bearings of this alloy have run 50,000 
miles without showing any trace of wear, and owing 





Fic. 6.—Cninn vor Meratiing Raprat AXLE-BOXES. 


to its relative lightness the cost has been consider- 
ably reduced. Experiments on the Lancashire and 
Yorkshire Railway do not yet confirm this satisfac- 
tory result, it being found that the material is hard 
and brittle, and considerable labour is involved in 
properly bedding the bearings to the journals, and 
preventing heating under normal running conditions. 
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White metals, for the lining of rolling stock bear- 
ings, are largely used, although the lining for a 
pulley-shaft bearing and that used for a railway 
vehicle will differ, owing to the variation in the load, 
method of lubrication, and conditions under which 
they are working. 

f the metals forming anti-friction alloys, it is 
unusual to find more than three in any particular 
mixture; a very common alloy used is that for the 
lining of carriage and wagon bearings, which con- 
sists of antimony 15 per cent., lead 70 per cent., 
and tin 15 per cent. It is common practice for 
the bearings, after being lined with about #-in. 
thickness of alloy, to be bored out in a machine and 
finished off by hand, but successful results have been 
made by casting a better finished surface from the 
mould, and bedding it direct on to the journal. 

The followitig types of brass bearings are lined 
with 3,-in. white-metal alloy for railway bearings :— 
10, 12. 15, 20, and 30 ton wagons, and all bearings 
for carriage stock, and the same applies to private 
owners’ wagons, with the exception of wagons of 
8 and 10 tons capacity, which are specified in brass; 
the thickness of the white-metal lining in these 
vehicles varies from ~ in. to ¥ in. 

Brass.—Brass is used in car construction for such 
purposes as gas and electric fittings, parcel racks, 
hat and coat hooks, ash trays, hinges, outside door 
handles and commodes, and various other details 
for which it is particularly suitable. 

Zinc.—Zinc is usefully employed in its sheet form 
for ventilators, roof coverings, and mouldings. 

As a matter of convenience Table IV. gives in a 
concise form the composition of these alloys :— 

Taste IV.—-Alloys Mentioned in the Paper. 
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A voluntary movement among the employees of the 
late Lord Airedale has resulted in a memorial of him 
being placed on the lawn of the Leeds Workpeople’s 
Convalescent Home, Springfield, Horsforth. On _ the 
four sides of the pedestal is inscribed: “ James, First 
Baron Airedale of Gledhow. Erected by the employees 
of Airedale Foundry, Monkbridge Iron and Steel Com- 
pany, and Stanningley Ironworks. in memory of his 
kind and generous actions towards them:’’ The un- 
veiling ceremony was performed on October 7 by the 
present Lord Airedale, and representatives of the work- 
people attended. The large company present included 
Mr. F. R. Spark, the Lord Mayor (Mr. William Middle- 
brook, M.P.), the Hon. R. D. Kitson, Mr. Sydney Kit- 
son, Mr. C. F. Tetley, Mr. W. H. Clarke, and Mr. J. 
Eagleton (secretary to the late Lord Airedale). 
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Rotary Core Machine Difficulties. 


These notes are intended to appeal to those who use 
small, straight cores (up to, say, 3 inch diameter or 
square), and who have either failed to secure satisfac- 
tory results from the rotary type of core-making 
machine or who are prejudiced against the machine. 
Many machines have been laid on one side as useless, 
and it is in order to assist those people who have had 
this unfortunate experience that the following hints 
are penned. Assuming that one realises the advantages 
of securing perfect cores (which leave holes that in 
many cases do not require any machining) at an ex- 
ceedingly rapid rate, the troubles which are generally 
met with, and how they may be overcome may be con- 
sidered. 


The principal difficulty which users of these machines 
experience is that on attempting to make cores the 
sand jams in the die and either refuses to produce a 
core or makes a very hard and non-porous core. One 
source of this trouble is an obstruction in the die. 
When being used for the first time, or after a period 
of disuse, all dies should be well polished and any rust, 
grit or grease removed, so that they are perfectly 
smooth inside. It is obvious that if there is any re- 
sistance in the die, friction is bound to take place, and 
the secret of the rotary core machine is that by experi- 
menting with various pitches of worms and lengths of 
die tubes, the amount of resistance to be overcome in 
order to produce cores of the correct density for the 
required purpose has been ascertained. These factors 
having been determined under favourable conditions it 
is, of course, essential that no departure or deviation 
should be made, as by the use of a rough die or tube. 


Another and more serious cause of trouble is that 
of mixtures. The chemical composition or “ nature” 
of sands is so varied that practically every sand re- 
quires mixing differently, and many users have failed 
to realise this fact. Consequently, when they have 
been unable to make cores with a stock of standard 
formula they have blamed the machine and discarded 
the method. There are now many hundreds of rotary 
core machines in this country, of various types, and 
probably there is not an entirely unsatisfactory 
machine in the whole lot. Of course, more modern 
models have been improved somewhat and enable 
better results to be obtained, but the principle on 
which they are made remains the same as in the case 
of the older machines. It is necessary, therefore, and 
well worth the while, to experiment with such sands 
as are available. With very few-exceptions cores can 
be made on these machines from all kinds of sands. 


Except in the case where flour is used it is, preferable 
to use a combination of two different kinds of sands, 
but the question of the use of flour may be first con- 
sidered. As a rule, flour is considered to be too costly 
to use in the making of cores. In many places, how- 
ever, it is possible to procure “sweepings” from millers 
at as low a price as a shilling per ten-stone sack, and 
if this is possible and the cores are required for use 
with cast-iron, perfect results can be obtained econo- 
mically by the use of this material in conjunction with 
a sharp or washed sand. One advantage in using flour 
or “sweepings” is that the cores are produced with 
remarkable ease, and consequently the wear on the 
worm is comparatively small. Of course, where cores 
are required for malleable iron, steel or brass the use 


of flour is not permissible, as the castings would 
“‘ blow,” but this point will arise later. 


The following is a very serviceable flour mixture 
(provision will be made later for those who take excep- 
tion to the use of linseed oil) :— 


32 parts sharp or parting + rand 
1 part flour or * »weepings ” 
1 cart boiled linseed o11 
Water to suit. 


The above proportions are in bulk, not weight, and a 
vessel of some kind should be used for measuring both 
the solids and the liquid. The tempering is, of course, 
an important feature, but this is easily acquired by a 
little practice. The amount of water required will be 
found to vary according to the size of core needed, the 
smaller cores requiring more moisture than the larger 
ones, 

When first starting the machine, the 1 inch die 
should be tried, as this is the easiest size of core to 
make, and after this has been satisfactorily produced, 
the operator should proceed in a downward direction, 
adding more water as it is found necessary on coming 
to the smaller cores. The larger dies can then be 
tried with a dry mixture, starting at the biggest size 
and continuing downwards as before. If the core 
breaks before it reaches the end of the tray, either the 
latter is not straight or level or the mixture is too 
dry. If the core swells or bursts, the mixture is too 
wet. and a smaller size of die and worm should be put 
in the machine. The more water used the harder the 
core, and if the latter is “ mealy’’ when dried, insuffi- 
cient moisture has been added to the sand. 

Now as to the question of flourless mixtures. In this 
case a substitute must be found for the flour, which 
acts as the binder, in the mixture already given. 
Ordinary core gum may be used (about half the quan- 
tity given for flour being sufficient), or a sand contain- 
ing alumina should be introduced. In the latter case 
the proportions given hereunder may be taken as a 
guide, but, as previously stated, it is here where it is 
necessary to experiment a little in order to secure the 
best results :— 


24 parts loamy pony 


8 parts shar 
1 part boil ore oil 


Water to suit. 


With regard to the first-mentioned item, sand of a 
similar nature to Mansfield sand gives very good re- 
sults, and where washed sand (sharp sand) is not avail- 
able, parting or burnt sand may be used. Cores made 
from a mixture of this kind do not always come out 
so readily as when sharp sand is used in conjunction 
with flour, and there is a little more wear in the 
worm; but very good results can be obtained, and the 
mixture is an economical one, which is also suitable 
for use with malleable iron, steel or brass. 

It is interesting to watch the behaviour of metal in 
connection with cores of various compositions. To 
enable this to be done a hole should be made in the 
foundry floor and a core inserted in the centre of the 
hole. It will be observed that when the core contains 
flour the molten meta] is somewhat restless or dis- 
turbed, whereas when a flourless mixture is used the 
metal is quite still. For well-known reasons linseed 
oil has now reached an exorbitant price, and by ex- 
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perimenting a little a substitute may readily be found. 
Various other kinds of oil, however, may be used. 
Common fish oil is cheap and works well with the 
machine, but the odour given off when under heat is 
sometimes objected to. Common lubricating and 
minerals oils are also suitable, and the writer knows of 
one firm using an oil for this purpose which costs 
only 4d. per gallon, and on one oecasion he himself 
made some cores with a refuse axle-box oil. ‘As a rule 
it will be found that when oils of this class are used 
a somewhat larger quantity is required than in the case 
of boiled linseed oil. The cores also do not come out 
so readily as with the more expensive mixtures, and 
under these conditions it is advisable to run the 
machine by belt. 

Readers are strongly advised to bring out any 
machine which may have been condemned and give it 
another trial on the lines indicated, when they will be 
agreeably surprised by the results obtained. It is pos- 
ible to make from 200 to 720 feet of core per hour on 
rotary core machines, and after users have become con- 
vinced of the capabilities of the machine they can 
generally effect considerable economy from the use of 
same. As the cores are so perfect and accurate, and 
in many cases render machining unnecessary, it is poss- 
ible to use larger cores than is the case when made by 
hand. The advantages of this are obvious. 








British Foundrymen’s Association. 


Lancashire Branch. 

The opening meeting for the session of the Lan- 
cashire Branch of the British Foundrymen’s Associa- 
tion took place at the Manchester Municipal School 
of Technology, on October 7, when Mr. F. PENLINGTON 
(Manchester) delivered his Presidential address. He 
said that under his two predecessors, who were gentle- 
men of experience, social influence and enthusiasm, 
the Lancashire Branch had been nursed from infancy 
to a vigorous youth, and its further development 
rested with the members. Their loyal support was 
especially required because of the innovations which it 
was proposed to introduce with the object of enlarging 
the membership, of bringing the Association more pro- 
minently before engineers and founders, and of 
increasing its utility, so that founders might take their 
proper place as a section of the engineering trade of 
equal, if not greater importance than any other. 
Primarily it was an educational association, and 
sought to impart to its members the scientific and 
theoretical knowledge acquired by years of research, 
but they had also to keep in mind the practical part 
of their business, which in the past had not received 
the attention it deserved. 

Originally the employer was also a craftsman who 
worked alongside his men and under whose supervision 
the apprentice was trained, but with the commercial 
development of the industry it had passed under the 
control of companies who were -more concerned with 
making profits than training craftsmen, and the 
management was put into the hands of foremen. 
To make a_ successful foreman or manager, 
several qualifications were necessary. He must 
be a good organiser, not only of methods of 
work, but also of men, knowing their characteristics 
and how to blend and combine them, so that the best 
might be obtained from each to the benefit of the 
whole. He must also have a good knowledge of cupola 
practice, and in connection with that there were 
several matters which had to be borne in mind. The 
iron could only be melted satisfactorily at one place 
in the cupola, i.e,, the melting zone, the location of 
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which varied according to circumstances. Once this 
had been ascertained the bed charge must be regu- 
lated accordingly. To put in less coke than was 
necessary to reach that — would mean bad melting, 
resulting in dead or sluggish iron; to put in more 
coke than was necessary meant that there was a 
waste of fuel, resulting only in burning away the 
lining of the cupola. It was better to have small 
charges with less coke than large charges with 
more coke. ‘The pieces of scrap should be 
broken up small, because then they melted and 
mixed more quickly. He also recommended that 
the metal be arranged in a circle and not thrust in 
indiscriminately. The waste gases generally played 
round the sides, and when the arrangement he sug- 
gested was adopted heat was utilised which would 
otherwise be wasted. The coke should be broken into 
pieces of uniform size, so as to avoid leaving cavities, 
and the blast pressure must be kept as uniform as 
possible. For this purpose it was desirable to have a 
pressure gauge. What the pressure should be de- 
pended upon varying conditions, but once it had been 
ascertained they should keep to it as closely as possible. 

Commercial experience was also necessary. The 
foreman should know just what a piece of work was 
costing, and it was advisable to periodically compare 
his figures with the quotations obtained from outside, 
Most firms had a formula for finding the cost, and 
would supply it to a foreman who showed a desire to 
use it in the interests of the concern; but where this 
was not done the foreman ought to adopt a system of 
his own which would keep him informed as to the 
direction in which his costs were going, whether up 
or down. 

After giving details as to how the costing should be 
done, the President expressed a hope that founders, 
and the engineering trade generally, would realise 
the value of the work the Lancashire Branch was 
doing, and that it would become the leading Branch 
of the British Foundrymen’s Association. (Ap- 
plause.) 

Mr. R. W. Kenyon said they heard a great deal 
about the necessity of practical work, and he assented 
to it, but Mr. Penlington had demonstrated to 
them that it was equally necessary to have scientific 
knowledge. His insistence upon the importance of 
costing was also to the point. A neglect to attend 
to this accounted for several failures that he knew 
of, where founders were unable to find ott what their 
castings were really costing. Probably they had no 
formula to assist them, and did not try to make one 
for themselves. 

Mr. Marxtanp said they must have a Paper devoted 
to the subject of costing alone. Apparently there was 
very little known about it, and it was very important. 
As regards cupola practice, his own experience bore 
out what the President said about the necessity of 
finding out what was the proper charge for the cupola. 
At one time they filled to a much greater height than 
was necessary, and he took off a riddleful of coke each 
day until the proper height was ascertained, and a 
considerable saving was-thus effected. 

Mr. Suaw asked how long a cupola lining ought 
to last? : 

The Presrpent said he was at present using a 
cupola capable of meltine 3 tons per hour, and turn- 
ing out on an average 10 tons ver dav, and it was 
rebricked every two years at holiday time. He con- 
sidered that was doing exceedingly well. He knew a 
firm which rebricked every six months, but that, he 
thought, was very bad. An average time for rebrick- 
ing would be once in twelve or eighteen months. 

In reply to other questions, the President gave 
further details as to costing. 


A vote of thanks to the President concluded the 
proceedings. 
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The Mechanical Influence of Carbon on Alloys of 
Iron and Manganese. 


By J. O. Arnold,* D.Met., and F. K. Knowles,{ B.Met. 


” 


In the ‘‘ Journal of the Iron and Steel Institute, 
1910, No. I., p. 172, in their Paper on ‘‘ The Chemical 
and Mechanical Relations of Iron, Manganese and 
Carbon,”’ Arnold and Read stated that ‘‘ the influence 
of the carbon is very considerable, but is by no means 
the dominating factor, which without doubt is the 
manganese,”’ 

The present Paper may be regarded as being written 
mainly to prove the truth of the foregoing enuncia- 
tion. The authors have already described} the methods 
adopted for the preparation of the steels employed, 
in the ‘“‘ Journal of the Iron and Steel Institute,’’ 
1906, No. I., p. 108 et seq. 


Chemical Compositions. 


With reference to elements other than carbon and 
manganese, the sulphur contents ranged from 0.02 
t> 0.04 per cent.; the phosphorus from 0.02 to 0.07 
per cent.; and the silicon range was from 0.06 to 
0.21 per cent. 

Two series of steels were made, in both of which 
the manganese ranged from about 1 to 20 per cent. 

In one series, however, the carbon was about 0.85 
per cent., whilst in the other it was kept under 0.1 
per cent. 


Heat Treatment of the Alloys, 


What may be regarded almost as the extremes of 
physical condition were secured in both series of 
alloys by a rapid and by a very slow cooling of the 
l-in. round bars, which were respectively quenched 
in a tank of cold water from 860 degrees C. (quenched 
or Q series), and cooled from a similar temperature 
to milk-warm over a period of about three days 
(annealed or A series). 


Turning Properties. 


The authors’ laboratory engineer, Mr. J. Harrison, 
reports his observations at the lathe during the pre- 
paration of the mechanical test-pieces as follows : 


TABLE I.—Annealed Series.' 


Mangan- 
ese per 
cent. 


8 Car ; , 
No. 4 A | Physical{properties. 


952A.... Under 0.1 
ST7A.. a 
961A .. 

957A.. 

951A... 

956A... 

967A... 

955A... 


Soft. 

Slightly tough. 

Slightly hard. 

Very hard and very tough. 
Hard and very tough. 
Moderately tough. 

Tough. 





The word ‘‘tough” has reference to the capacity 





© Professor of Metallurgy in the University of Sheffield. 
t Lecturer of Metallurgy in the University of She fficld. 
} Jbid, May 11, 1906. 


of the material to cur] off in spirals from the nose 
the turning tool. 
TABLE IT.—Quenched Series. 


Mangan- 
ese per 
cent. 


Carbon 


per cent Physical properties, 


Slightly tough. 

Slightly hard and slightly tough 
Moderately hard. Slightly tough 
Hard and slightly tough. 

Would not machine. 


Slightly hard. Moderately tough. 
Slightly hard. Very tough. 


-| Under 0.1 


aTet= 
sus 


232 


Re 


955Q 4 





Fic. 1.—Steet No. 952a. CARBON UNDER 
0.1 Per Cunt.; Mancanesg, 1.10 Per Cenr. 
Maeniriep 460 Diameters. Direct Licur. 


The behaviour in the lathe of the carburised series 
in their annealed condition was as shown in Table 
ITT. 

TABLE IIl.—Carburisea Annealed Series, 


Mangan- 
ese per 
cent. 


Steel | Carbon 


No. per cent. Physical properties. 





Slightly tough. 

Moleratel y tough. 

Tough. 

Very hard and very tough. 
Hard and very tough. 
Slightly hard and very tough. 


eessse 
BSRALK 





The above carburised series in a quenched condition 
are reported as ‘“‘non-machinable’’ by the highest 
quality of Sheffield high-speed turning-tool steel. 


Static Mechanical Tests. 
The comparative tensile tests of carburised and 
nearly carbonless alloys of iron and manganese are 
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embodied in Table IV., 


the steels being in their 
highly annealed state. 


TABLE IV. 


All test-pieces 2 inches parallel by 0.564 inch diameter. 


Carbon 
per cent. 
Manganese 
per cent 
Yield-point. 
Tons per 
sq. inch. 
Maximum 
strese. 
Tons per 
sq. inch, 
Elongation 
per cent. 
on 2 inches. 
Reduction 
of area 

per cent 


by 0. 
~|U nder 0 1 
0.88 


+] 
0 
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ime Sime nobosisy 


.. Under0.1 


BESSA 
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IU nder 0.1 
| 0,95 
... Under®@.1 


e 


BSc we om Hor Fs ¢ 


troran~ 


_ 
to 


ee 


S 


a @ 82° 
.. Under 0.1) 
eed 0.93 
.« Under0.1 


2 


pe TS em OP 


Sy 
MAUsweoow 


er 


55.04 


Re 
- 


S The mechanical properties of a 30 per cent. manganese alloy 
may be found in Arnold's Paper on ‘* The Uniform Nomenclature 
of Steel.” Journal of the lron and Steel Institute, 1910, No. 1, p. 190. 


Fig. 2.—Street No. 96l1a. 
0.1 Per Cent.; MANGANESE, 
Maeniriep 460 Diameters. 


CARBON UNDER 
4.1 Per Cent. 
Direcr Lieut. 


Dynamic Stress-Strain Tests. 


The alternating tests carried out under standard 
conditions on the Arnold machine registered the re- 
sults recorded in Table V. 

The figures registered in alternation by a quenched 
nearly carbonless series are embodied in Table VI. 
The corresponding carburised series were not capable 
of being turned. 


TABLE VI.—Alternating Stress Tests on Quenched Alloys. 


Note, sitions 10 to 13 per cent. manganese vhaentets would not machine. 


Alternations endured. 
Carbon 
per cent. 


Manganese 


Steel Ne. per cent 





ist Test. | 2nd Test. | Mean. 


1.10 
4.10 
’ 5.50 
°° 15.70 


Under 0.1 


” ” 
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Micrographic Features of Four Typical nearly 
Carbonless Alloys. 


Micrograph, Fig. 1. 


Fig. 


3.—Steet No. 956a. 


0.1 Per Cent. ; MANGANESE, 


Macniriep 460 DiamMeTeRs. 


TABLE V.—Behaviour in Alternation of the 


Manganese, 1.1 per cent. 


CARBON UNDER 


12.9 Per Cent. 


Drrecr Lieut. 


This 


Annealed Seric 





Steel 
No. 


990 A... 


Carbon 
per cent. 


0.85 } 
a yj 0.1} 


U aan 0.1 | 
Under 0.1 | 


0.87 
U oa 0.1 | 


| 
U nder 0.1| 
U nder 0. 1} 


0.8 
U ares 
0.93 


Under 0.1) 


Manganese | 


per cent. 


Alternations endured, 


ist Test. 


Fic. 4.—Sreet No. 955a. 


0.1 Per Cent. ; 


Magniriep 460 Diameters. 


2nd Test. 


Mean. 


161 
. 


1st 


CARBON UNDER 


MANGANESE, 19.85 Per Cent. 


Direcr Lieut. 
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consists of allotrimorphic crystals of manganiferous 
ferrite with dark etching troostitic areas containing 
the double carbide of iron and manganese in an 
emulsified condition. The segregation of this first 
variety of manganiferous pearlite is obviously incom- 
lete. 

Micrograph, Fig. 2.—Manganese, 4.1 per cent. This 
section exhibits a martensitic structure often well 
defined, 

Micrograph Fig. 3.—Manganese, 12.9 per cent. 
This micrograph (visually) speaks for itself. The 
authors are unable to offer any decisive explanation 
of the curious etching effects exhibited. 

Micrograph, Fig. 4.—Manganese, 19.85 per cent. 
This section exhibits the apparently non-crystalline 
and soft alloy, having the colour of pale brass, waich 
is typical of iron containing, say, from 15 to 35 per 
cent. of manganese. The softness of this type of 
alloy increases with the manganese within the limits 
named, 

The authors, in conclusion, tender their thanks to 
their colleague, Mr. J. Wreaks, B.Met., for his 
beautiful and exact reproductions of the four micro- 
sections chosen to illustrate the Paper, and also to 
their melter, Mr. Stacey, for his skill in carrying out 
the difficult practical operations necessary to produce 
almost carbonless alloys of iron and manganese. 








British Foundrymen’s Association. 


The Session’s Arrangements. 

A meeting of the General Council of the British 
Foundrymen’s Association was held at the Midland 
Hotel, Birmingham, on Saturday, October 7. Mr. 
F. J. Cook presided, in the absence of Mr. Percy 
Longmuir, President, who was on the Continent. 

All the programmes of Papers, etc., for the various 
Branches and the visits arranged were submitted and 
entirely approved. It is considered that the scheme 
for lectures in the various districts is much the best 
yet laid before the Council. Twelve new members 
were elected, bringing the total membership to about 
700. It was arranged that the next meeting of the 
Council should take place at Carlisle, early in No- 
vember, on a date to be decided. Arrangements were 
made for Mr. R. Buchanan to attend the opening of 
a new Branch at Halifax on October 13. 

The following gentlemen were appointed as Literary 
Committee for the ensuing year :—Messrs. P. Long- 
muir (President), R, Buchanan, F. J. Cook, H. 
Pilkington, and 8. A. Gimson. The general scheme 
of lectures and Papers for the various districts con- 
sidered and approved by the meeting was as 
follows : 


Papers for the Coming Session. 

Birmingham.—October 28, Presidential address, by 

. L. Reason, Birmingham. November 25, “Fans 
fow Oupolas,’’ by E. L. Joselin, Birmingham. Decem- 
ber 9, General discussion. January 27, 1912, “Some 
Facts as to the Action of Vanadium on Cast Iron.” by 
J. Kent Smith, Liverpool. February 24, “The Micro- 
scopic Structure of Brass and Bronze,” by O. F. 
Hudson, M.Sc., A.R.C.Sc., Birmingham. March 23, 
“Cast Iron, with a few words upon the changes 
taking place during heat treatment,’’ by W. H. Hat- 
field, B.Met., Sheffield. April 27, ‘‘ Melting Iron in 
the Cupola and Cupola Practice,” by H. Pemberton, 
Derby. May 25, “The Production of Iron and its 
Alloys in the Electric Furnace,” by J. H. Stansbie, 
B.Sc., F.1.C., Birmingham. Meetings will be held 
at the Technical School, Suffolk Street, Birmingham, 
at 7 p.m, 
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Lancashire.—October 7, Presidential address, by F. 
Penlington, Manchester. November 4, “ Pattern- 
making to Modern ge ” by T. R. Schofield, 
Manchester. December 2, “ The Growth of Cast Irons 
after Repeated Heatings,” by Prof. H. C. H. Carpen- 
ter, M.A., Ph.D., University, Manchester. January 
13, 1912, Fourth annual dinner. February 3, “ Pellets 
and Segregation in Iron Castings,’ by EK, L. Rhead, 
F.LC., M.Sc. Tech., Manchester School of Tech- 
nology. March 2, Open discussion of foundry pro- 
blems by the members. April 2, ‘‘ Moulding a Gas- 
Engine Bed,’ by J. G. Robinson, Halifax. May 4, 
Election of officers and discussion by the members. 
Meetings will be held at the Municipal School of 
Technology, Manchester, at 4 p.m. 

Sheffield. d——October 24, “ Art as Expressed in Cast 
ings,’ by W. F. Bagnall, Sheffield. November 21, 
‘‘ Inexpensive Pyrometers,’ by C, E. Foster, Letch- 
worth. December 12, “ Testing of Moulding Sand,” 
by R. Mather, Woolwich, January 23, 1912, Annual 
Meeting. February 20, ‘‘ The Growth of Cast Iron,’’ by 
Prof. Carpenter, M.A., Ph.D., Manchester. March 
19, “ Mechanical Core Making,” by H. 8S. Green, 
London. April 16, “The ‘ Stock ’ Converter Process,” 
by Mr. Stock, Darlington. 

‘ , “Physical Properties of 
Cast Iron,” by F. J. Cook, Birmingham. December 
8, “Solidification of an Iron Casting in the Mould,” 
by Prof. T, Turner, M.Sc., Assoc.R.S.M.,- F.I.C., 
Birmingham. December 9, Dinner at the Holborn 
Restaurant, W.C. January 12, 1912, “Growth of 
Cast Iron,” by Prof. Carpenter, M.A., Ph.D., Man- 
chester. February 9, “Brasses’’ (Author’s name 
given later). March 8, Lecture by Harry Brearley. 
April 12, “‘lhe Application of the Microscope in the 
Foundry,” by G. Hailstone, Birmingham. 

Scottish Branch.—November 11, Presidential ad- 
dress by J. King, Glasgow, and Paper on “ Warping 
in Castings,” by R. R. McGowan. December 9, 
“Foundry Metallography,’”’ by J. S. G. Primrose, 
A.G.T.C., A.I.M.M. January 138, 1912, Problem night ; 
open meeting. February 10, “ Plasticity of Metals,”’ 
by Prof. A. Campion, F.LC., F.C.S. March 9, 
“Light Castings,’ by M. Riddell, and “ Semi-Steel,”’ 
by J. A. Ewen. April 13, Annual general meeting. 
Meetings will be held at the Technical College, 
George Street, Glasgow, at 4 p-m, 








Welding Cast Iron with the Oxy- 
Acetylene Blow-=Pipe. 


From a pamphlet by the Acetylene Illuminating 
Company, Limited, we take the following : 

For welding cast iron with the oxy-acetylene blow- 
pipe, the fracture must first be grooved out to a 
V-shape, or in case of a new piece being inserted, all 
butting edges must be chamferred to ensure the weld 
penetrating right through the metal. After grooving, 
the casting must be heated to a dull red heat in a 
muffle furnace or over a coke fire. When hot draw the 
casting out of the furnace to weld. Follow the usual 
practice in welding, but use special ferro-silicon rod 
as the filling-in metal, and borax as a flux. A flux 
is necessary when welding cast iron. If the opera- 
tion is a long one, it is negessary to re-heat the cast- 
ing before completion. It will be found necessary 
to rub the rod well into the fracture during the 
welding to make a good weld and eliminate blow- 
holes. When the welding is completed, replace the 
casting in the furnace and heat to a dull red, then 
allow the casting to cool down very slowly, either by 
closing up the furnace, or burying the casting in dry 
sand. 
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A New Moulding Process for Hollow Castings.* 


In making hollow castings by the ordinary pro- 
cesses, the preparation of cores is an essential feature, 
ana is a source of considerable trouble and expense, 
not only as regards the making of the cores them- 
selves, but also in arranging and securing them in 
the moulds. In particular, the production of ingot 


moulds by the usual method (ramming the mould: 


to the external shape of the ingot mould in moulding 
boxes, inserting the core and spindle after removal 
of the pattern; driving a gate down to the bottom 
of the mould, and in some cases carrying the risers 
up from the bottom as well) is attended by a number 
of defects, such as large consumption of moulding 
sand (most of which can only be used once owing to 
the high temperature), heavy cost of preparing the 














View of Top Box from A 


View of Bottom Box trom B 
Fic. 1.—Two-rart Kurze Movutp, with Tarerine 
Hottow Core anv Core Facine. 


sand, considerable outlay on labour in ramming the 
sand moulds, cost of drying the cores in an upright 
position, the trouble and expense in getting the cores 
out of the finished castings, labour and wear and 
tear of tools in removing fins from the castings. 
These drawbacks are obviated, or at any rate 
lessened, by the process introduced by W. Kurze, 
Neustadt (Hanover), which has been in use at the 
inventor’s own foundry for some time, and is being 
adopted by others. Briefly, the advantages claimed 
for the new system comprise: abolition of patterns 
and ramming; large saving of sand (up to 80 per 
cent.) and moulders’ wages (100 per cent.); uniform 
thickness of metal in the ingot moulds; increased 
working capacity of moulds; saving of about 66 per 
cent. of the usual cost of drying; easy removability of 





* By A. Nachtweh, in “ Giesserei Zeitung.” 


the cores, which drop to pieces on the spindles being 
drawn out; smoothness of castings inside and out, so 
that the cost of fettling is greatly reduced. 

Fig. 1 shows the two-part mould box used in the 
Kurze process, with tapering hollow core. In the 
centre of the upper longitudinal section is the two- 
part middle box, with the lifting and carrying 








Fic. 2.—Dertaits or Moutp witn Core. 


trunnions, Z, the top and bottom boxes being also 
shown. The bottom box is preferably bolted to the 
floor by means of the lugs shown on the plan view; 
whilst the top box (seen from below in the plan), con- 
tains the troughed mouths of the gate and riser (at 
the sides), the central annular recess for the core 
spindle, and the devices for casting two wrought- 
iron rings into the upper end of the ingot mould. 
The core spindle K, which is fixed in the top and 
bottom boxes by the aid of journals, is coated ex- 
ternally with a layer of moulding sand, only about 
4-14 in. thick. 











Fie. 3.—Two Hatves or Mippiz Box (A & B); A 
New Fovur-part Mippte Box (D); anp an Ox 
PatrteRN oF Mippie Box (C). 


A in Fig. 2 represents the interior of the middle 
box with the core in place in the bottom box, and 
with core-spindle, a, to fit in the top box; B a view 
of the top box from above, showing the pouring gate 
E and riser S; and finally, on the right of the draw- 
ing, is the finished core with its coating of sand, 
together with one half of the middle box, The 
moulding material is spread in the two halves of 
the middle box by means of a strickle, the thickness 
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of the layer being controlled by two small gauge 
str ips, cast or bolted on to the middle box. 

and B in Fig. 3 show the two completed halves 

of a middle box viewed frpm inside, whilst D, is a 

the necessary vents for the 


four-part box showing 
escape of the gases, and (' is a mould box of the old 
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Fic. 4.—Secrion tHrovcu Two Fovur-rart Mipp.e 


Boxes. 


type, in which can be seen the imperfectly centred 
cavity for the ingot mould and the holes for the gate 
and riser, both of which reach down to the bottom. 
An improved form of middle box is illustrated in 
Fig. 4, which is a sectional view through two 4-part 
boxes, the upper drawing showing two different ar- 
rangements of gas vents, together with the stiffening 
ribs, e, and the corner flanges C, by which the parts 
are secured together. A thin layer a of the mould- 
ing material is spread inside the box; and small pas- 


eum 


AFTER Five 








5.—Two Two-part Mippie Boxes 
PovuRInGs. 


Fie, 


sages b lead from this layer into the gas vents ¢ 
The lower sectional view shows how special lining 
walls can be inserted into the outer shell of the box 
by means of dovetailed guides. 

Fig. 6 shows four halves of middle boxes 
after being used for casting five times. Each 
time, after use, the mould is examined, re- 





paired and, if necessary, 
layer of moulding sand, dried and blacked; it can 
then be used over again repeatedly. Cases are re- 
ported from practical working with these moulds, 
where they have been used for 20 to 30 pourings with- 
out recoating with sand, except for slight patching 


thin 


recoated with a yery 











APPEARANCE OF Mippix Box ror 


A 2h-ron InGot 


Fic. 6. -ExTernar 


up here and there. The external appearance of a 
completely assembled mould box, ready for the casting 
of a 24-ton ingot mould, is shown in Fig. 6. 


c 


























Kia. 7.—Mrippte Box ror Sias Movutp. 

Fig. 7 gives a view of the middle box of a slab 
mould, The upper part of the drawing shows one 
half of the box, with the gauge fillets, 6 and c, con- 
trolling the thickness of the sand facing; the 
hottom drawing is a plan of the two-part box. 
Means are provided for coating the joints, a, with 
sand, so that all parts of the hot metal will be in 
contact with sand, and the casting will not require 





working. Fig. 8 shows cross sections through a long 


box for casting four ingot moulds at a time; the lower 
half of the drawing represents a section through a box 
for casting two slab moulds together. 

Turning now to the preparation of the cores, there 
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Fic. 8.—Secrion THROUGH A Fovur-1ncot Box (Tor), 
AND A Two-staB Box (Bottom). 


are three methods which can be followed for this pur- 
pose. Fig. 9 represents a simple “box for coating a 
hollow core with moulding sand. The core spindle 
is slotted, and is fitted at top and bottom with bored- 
out wooden gudgeons, a and b, for centreing the 
spindle in the top and bottom boxes. The spindle 





foltom Box 
Fie. 9.—Movunp ror RamMiInG A CORE-FACING. 


is wound with ropes of straw or wood-wool and in- 
serted in the core box, the intervening space being 
then filled with rammed sand. Rapid detachment 
of the two halves of the box (which are fitted with 
handles, h) is facilitated by fastening them together 
by means of simple cast-steel clamps, k, which slip 
over dovetail flanges on the two halves of the box, 
as shown in detail in Fig. 10 on a larger scale. The 
winding of the core with ropes is performed in the 
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vertical machine shown in Fig. 11, driven by a belt 
and the cones Ri R2 a 
A second method of prepaving the cores is illustrated 










































































Fie, 11.—Corg-winpING MACHINE. 


in Fig. 12. The hollow core, A, provided with the 
necessary vents, | and m, is placed in a box, K, pro- 


Deraillar a 























Section on @-h ; 
Fic, 10.—Deram.at A or Corr-nox In Fie. 9. 
vided with ribs, B. To guide the straight-edge in 
levelling the sand facing, a shaped fillet, R, is fixed 
on the right-hand side, by means of small dowels 
fitting into the holes, i; whilst on the left-hand side, 
a projecting edge, e, serves the same purpose. The 
damp facing of sand is sleeked with a er ie 2 
held parallel to the axis of the core spindle. e 
hollow core, with vent holes, is shown in Fig. 13, laid 
in its box, ready for coating with sand. 

Cc 
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654 
hammer, whereupon the walls of the core also drop 
out, thus allowing the meta! to contract. The core 





Figs. 14 and 15 show longitudinal and cross sections 
of different patterns of divided cores, which can be 
prepared in ordinary sand boxes. The cores are in 
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iid Fig. 13.—Core with Vent-noies, Lyne 1n Box. 


walls, slipped on to the dovetail guides of the spindle, 
are illustrated in Fig. 16. No. 1 is a four-part core, 
one side of which is being drawn up out of position 








Fie. 12.—-Box ror Factne Cores. 
either three or four parts, held together by simple 
clamps, a, or (Fig. 15) by means of a spindle, S, in 
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LONGITUDINAL AND Cross-SEcTIon or Movu.p 


Fie, 15. 
70 y > 7 % “J . » > 7 
LONGITUDINAL AND Cross-Section or MouLp Boxes witn Divipep Cores. 
by the hoisting tackle. Nos. 2 and 3 are two forms 
No. 4 


Fre. 14, 
Boxes with Divipep~Corzs. 
of central spindle with the dovetail guides. 

















the shape of a cross, on which the four parts, K 
of the mould are secured by-dovetail guides. When 
faced with a thin layer of sand these cores are in- 






































Fic. 16.—Drrrerent Cores 1n Course or Con- 
STRUCTION, . 
serted into the cavity of the ingot-mould mould. —_— 
After casting, the spindle, S, is knocked out with the Fie, 17.—Dracram or Kurze Core-maxina MAcuHINe 








is an assembled core body; No. 5 a spindle with only 
two walls in position; and No. 6 a finished core. 

The latest method of making cores (by the same 
inventor) is in a machine (Figs. 17 to 20) enabling 
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loose pulley through pinion gearing, arid a simple 
coupling, M. Fig. 19 shows the winding of the core- 
spindle with straw rope, and Fig. 20 the finished core, 
whilst Fig. 21 gives a finished core for a slab mould. 
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Fie, 18.—Kurze Core-MAkInc MACHINE. 


different shapes of core to be turned out. The lower 
portion of the diagram, Fig. 17, shows how a core 
spindle, K, mounted on a pair of trestle frames, 
can be faced with sand by means of a modelling 














Fic. 19.—Corr-MAKING MACHINE WITH FIN1IsHED CoRE. 


board, M, and two gauges, s. The lateral view shows 
how the modelling board is kept pressed against the 














Fig. 20.—Core-makine Macuine with FinisHep Core 
ror Stas Movurp 


gauges, s, by weights, G, suspended from ropes pass- 
ing over pulley, r. Fig. 18 is a sectional view of 
a Kurze core-making machine, driven by a fast and 


Electrochemical and Electrometal- 
lurgical Developments in Canada. 


In a Paper before the American Electrochemical 
Society, read at their recent general meeting, Dr. S. 
Dushman, of the University of Toronto, gave a review 
of the electrochemical plants at present in operation 
throughout the Dominion of Canada. Amongst the 
principal ones are :—~ 

The Trail, B.C., electrolytic lead refinin 
(Betts process) of the Consolidated Mining onl 
ing Company. 

The Lake Superior Power Company, who make ferro- 
silicon in a Héroult furnace. 

Electro Metals Company. Welland (ferro-silicon). 

The American Cyanamide Company’s 10,000-ton 
plant at Niagara Falls, Ont. 

The Norton Company’s plant at Chippewa for the 
manufacture of crystolon—a trade name for carborun- 
dum or silicon carbide. : 

The International Acheson Graphite Company, 
Niagara Falls, Canada (output in 1909 was 513,436 
lbs. of artificial graphite). 

The Northern Aluminium Company, Shawinigan 
Falls (capacity of 25 tons of aluminium per day, by the 
Hall process). 

The Electro Reduction Company, Buckingham 
(phosphorus and ferro-phosphorus from apatite). 

As to water powers in Canada, the total amount of 
power already developed and in process of development 
in British Columbia is 75,000 h.p. The numerous 
powers off the coast would aggregate another 50,000 
h.p. In Ontario the sources of water power are 
almost innumerable. The Ottawa River alone would 
be capable of supplying over 300,000 h.p., while ihe 
numerous falls on the Gatineau could supply over 
200,000 h.p. In New Brunswick only the St. John 
river has been exploited. The Grand Forks Power Com- 


pany is building a plant at that place to develop 
80,000 h.p. 


plant 
Smelt- 
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Oil-Fired Open-Hearth Furnaces for Small 
Castings. 


By Walter MacGregor. 


In discussing the subject ‘of open-hearth furnaces 
for the production of steel for small castings, the 
author will confine his remarks to oil+fuel furnaces, 
as operating with this fuel when the furnace is pro- 
perly designed, the melter will have fewer difficulties 
to contend with. 

It is well understood among engineers that the 
design of a furnace, to get the best. efficiency from 
the fuel, depends entirely upon the nature of the 
fuel to be burned. In order toe get the highest heat, 
the furnace body should bé‘of such proportions as to 
burn the necessary amount. of fuel in the smallest 
possible space, and in order to burn a large amount 
of combustible in a small space. a short flame is neces- 
sary. The factors governing the short flame, accord- 
ing to fuel experts are :— 

(1) A pure carbon fuel; (2) initial: heating of the 
air which furnishes the oxygen for combustion; (3) 
intimate mixture of the oxygen with the fuel or 
diffusion; (4) large surface of the fuel presented for 
impact of this oxygen. 

The first factor, the nature of the fuel, has been 
decided upon, the fuel oil with a probable analysis 
as follows :— 


C’.—83.26 per cent. 
H.—12.41 per cent. 
S8.— 0.50 per cent. 
O.— 3.83 per cent. / 


With a specific gravity at 60 F. of .926. 


The heat value of this fuel, according to Du Long’s 
formule, would be 19,481 B.T.U. per lb. From this 
analysis we can easily compute the quantity of air 
required for combustion and the products of combus- 
tion for any amount of fuel burned. 

As a representative size of the small open-hearth 
furnace, we will choose a 5-ton furnace, to melt and 
reduce 5 tons of metal; and from the time of charg- 
ing the heat till the time of charging the following 
heat we will assume as four hours, and as the oil 
consumed varies so much in different furnaces, we will 
assume as an average fuel consumption, forty-eight 
gallons of oil per ton of steel melted in this time, or 
one gallon per minute. 

Considering twelve pounds of air required for 
burning one pound of carbon, and thirty-four and 
seventy-eight hundredths pounds of air required for 
burning one pound of hydrogen, the analysis of the 
fuel gives :— 


9.9912 lbs. of air required to burn the total carbon in fuel. 
1 Ke hydrogen in fuel. 


4.2161 oe ” ”» ” 


14.2073 
16 correction of amount for oxygen in fuel. 


14.0473 lbs. air required for complete combustion of 1 Ib. of liquid 


‘uel. 
With oo C of 1 Ibs. :, gallon, 14.047 x 7.72 = 108.37 lbs 
ir are u per on of oil. 
" With ait at 13.14 cable feet per lb.. 108.37 x 13.14 = 1424.11 cubic 
feet air are required to burn one gallon of fuel oil. 


Hence, to burn one gallon, theoretically 1,424 
cubic feet of air per minute must be admitted into 
the furnace. To this must be added the amount 
of air required in reducing the carbon and silicon in 
the metal. 





* Paper read before the American Foundrymen’s Association, 
1911. 


Ten thousand pounds charge, of which 124 per cent. 
is pig-iron of about 24 per cent. carbon and the rest 
steel scrap and billets of about 0.30 per cent. carbon, 
all to be reduced to about 0.18 carbon at the time 
of tapping. From this the total carbon content of 
the bath is 56.5 pounds, to be reduced to 18 pounds 
of carbon, or 56.5—18=38.5 pounds of carbon to be 
burned out in about two hours of reducing the charge, 
and, as before, 157.6 cubic feet of air are required to 
burn 1 pound of carbon, and 157,6 x 38.5=6,070 cubic 
feet of air are required in two hours, or 50 cubic feet 
per minute. All of this passes off with the products 
of combustion. In the same way can be determined 
the amount of air required in eliminating the silicon, 
which will run about 42 cubic feet pergminute. A 
certain amount of oxygen is also taken up by the 
manganese, but this is so small as to be negligible. 

With the total theoretical amount of air required, 
1,424 4 50+42—1,512 cubic feet per minute, we are 
in a position to determine the proper furnace pro- 
portions with due regard to the second circumstance 
in producing the short flame; “initial heating of 
the air.” 

The volume of air is figured at a temperature of 
72 degrees F., which will be about the temperature 
of air entering the valve. The increase in volume 
of air at different points along its travel, due to its 
increase in temperature, must be the governing factor 
in designing the ports, flue openings, etc., and as 
the volume of ‘this air increases in a direct ratio to 
the absolute temperature, it follows that the volume 
oceupied at any point may be computed when the 
témperature at that point is known. 

In case of the air valve, due to the reversing feature 
of the furnace, this should be figured rather to ac- 
commodate the products of combustion than the 
entering air, as these are at a higher temperature, 
and will, therefore, require a greater area of flue. 

The temperature of the valve is a vital point in 
the problem of design, for any heat beyond this point 
toward the stack is lost as far as the furnace is 
directly concerned, and can only be used in the field 
of economisers. In determining the size of the valve 
it is first necessary to determine the velocity of the 
products of combustion through the valve due to the 
draft of the*stack, and this in consequence gives as 
the starting point, the design of the stack, which 
would naturally be considered as the finishing point. 

_A number of eminent authorities on chimney de- 
sign have chosen 600 degrees F. as the most econo- 
mical stack temperature. The author has never seen 
an open-hearth stack with that low temperature, and 
will, therefore, base his calculations on a tempera- 
ture of 1,000 degrees F. as being more nearly uni- 
form with current practice. The most satisfactory 
stack draft to be maintained is about 1 in. of water. 
This is a function of the height of the stack and the 
difference in temperature inside and outside the stack. 
With this difference in temperature and a draft of 
1 in. of water we would get a stack 110 ft. high, and 
hence this may be assumed as the n.inimum height 
to be desired. The velocity of gas due to the pres- 
sure head corresponding to this height of stack anc 
temperature, allowing a 25 per cent. friction factor, 
is a little less than 15 ft. per second, which is re- 
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commended by a number of authorities as 
actice. 

P The calculation, so far, has been based on the 

theoretical amount of air required for combustion, 

put the stack and flues may be designed, as in the 

case of power plant design, for an excess capacity of 

100 per cent., which would be 3,000 cubic feet of gas 

r minute, or 50 cubic feet per second. This 
divided by the velocity of 15 ft. per second, would 
give a sectional area of stack of 3} ft., or a trifle 
over 2 ft. diameter, and 27 in. diameter of stack 
will be assumed as best suited to this furnace, and 
plenty large enough to permit of any crowding of 
the furnace. This, then, will also be the size ot the 
valve and’flues leading to the valve from the checker 
chambers. 

The second factor governing the short flames, “‘ the 
initial heating of the air,” spoken of before, is in- 
troduced by means of the reversing feature of the 
furnace through the checker chambers, and these 
chambers should be so designed as to slow up the 
travel of the products of combustion, in order that 
they may give up the major part of their heat to the 
checker brick, or that part of the heat which is not 
required to produce the stack draft. The cubical 
contents of these chambers should not be less than 
75 cubic feet per ton of steel melted per heat, and 
preferably in the neighbourhood of 100 cubic feet 
per ton. These chambers should be located behind 
the furnace and not immediately under the furnace. 
This point is quite as important in smal] furnaces 


good 
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and a corresponding increase in stack temperature. 
A sample of gas at the base of the stack when steam 
was used for atomising purposes showed the following 
analysis.—CO,, 7.5 per cent.; CO, 0.4 per cent. ; 
and oxygen, 9.5 per cent., or a total of 17.4 per cent. 
of oxygen components out in the stack, which is 5} 
per cent. less than shown at the base of the same 
stack with air, and therefore, a less perfect com- 
bustion. ; 

The third condition governing the short flame, 
‘‘intimate mixture of oxygen with the fuel or 
diffusion,’ bears directly on the size and arrangements 
of the air ports and the furnace body. The size of 
the ports depends upon the size of the reversing valve, 
or vice versa, and the relation between the two is in 
a direct ratio to the absolute temperature at the two 
points, these temperatures being 1,490 degrees F. 
at the valve, and 2,800 degrees tr. at the ports, or 
in a ratio of 1 to 2. The ports, therefore, should 
have an area of twice the area of the reversing valve, 
the total port area at one end of the furnace being 
about 7 ft. These ports shonld be carried out the 
full width of the furnace to prevent any short cir- 
cuit of air through the furnace body, as the travel 
of gas through the furnace body should have the same 
velocity at all points to get the proper diffusion. 
These air ports should come well up above the hole 
in the monkey wall through which the oil burner 
enters the furnace, so that the air must come down 
on top of the flame rather than underneath it. This 
is a very important factor in designing a hot working, 


as in large ones, as they operate at a higher tempera-._ furnace. 


ture and the benefit of a good circulation of outside 
air under the hearth of the furnace should be got. 
These chambers should be long and narrow or deep, in 
oil-burning furnaces, giving a very long travel to 
the products of combustion, before they reach the 
valve, as on account of the highly volatile nature of 
the fuel and the slowness with which many of the 
hydrocarbons mix with oxygen, a great deal of the 
fuel will be out in the stack before it has undergone 
complete combustion. 

The methods of gas analysis as applied to steam 
boiler practice, will show some very interesting rela- 
tions in this regard. In a 5-ton furnace which the 
author has been operating, a flue-gas analysis will 
show the following :— 


co CO, Oo 
Percent. Percent. Percent. 


At the rear of the checker cham- 
bers 24 feet back of the centre 
. line of furnace ‘eis ald fe 6. 
In the air valve9feet furtherback 8 
In the stack 16 feet further back 9 
With a decrease in temperature between the first and last 
_— from 1,750° F. in the rear of the chambers to 910° F. in the 
stock. 


In case all the fuel were burned before it reached 
the stack the sum of the oxygen components of the 
flue gas would be 21 per cent., as there is 21 per cent. 
by volume of oxygen in all the air admitted to the 
furnace, the volume of carbon element being so small 
as to be considered zero, but as a matter of fact the 
sum of the oxygen components at the valve is only 
17.1 per cent., and even out of the stack it is only 
18.7 per cent., which shows that there is some form 
of hydrocarbon gas occupying the other 4 per cent. 
which is getting past the valve unburned and being 
wasted out in the stack. This shows the necessity of 
having long chambers and flues in oil burning fur- 
naces to insure complete combustion of the gaseous 
fuel before reaching the reversing valve. 

These figures are based on atomising the fuel with 
compressed air instead of with steam, as with steam 
the hydrocarbons are slower in taking up oxygen, 
and a gas analysis at the valve will show a higher 
percentage of hydrocarbon gas unburned at the valve 


The space to be allowed for hearth in small fur- 
naces should not be under ten square feet per ton 
of charge and then, too, the shape should approach 
more nearly a square than the oblong shapes in general 
use, as this tends to give a better effect of the radia- 
tion of the walls and roof, and by widening the furnace 
the cutting action of the flame on the side walls is 
lessened and the repair bills are reduced. 

As to the length of the furnace body, this should 
be governed by the length of the oil flame, for the 
hottest part of the flame should be about the centre 
of the furnace. The author has not been able to 
get a flame intense enough to melt down a charge of 
metal any less than about 8 ft. from the tip of the 
burner to the hottest part of the flame, and as the 
tip of the burner should stick clear through: the 
monkey wall, which will extend 9 in. beyond the 
ports of the furnace at least, that gives as a mini- 
mum furnace length, twice the length of the flame 
as mentioned above, plus twice the width of ihe ports 
plus twice the thickness of the end walls, plus twice 
the 9-in. extension of the monkey wall beyond the 
ports, or a total of about 22 ft., as the minimum 
length of the outside of the furnace body. 

The fourth circumstance governing the short flame, 
“large surface of fuel presented for impact of cxy- 
gen,”’ is a matter of oi] burners and atomising agente.. 

There is a great deal of discussion at the present 
time on the needless waste of using compressed air 
for atomising purposes when superheated steam will 
answer, but in the small casting business one of the 
main difficulties is getting the metal hot enough to 
run the thin sections in the moulds, and since bv its 
very nature, compressed air, while atomising the 
oil, furnishes at the same time oxygen for combustion, 
and that, too, very intimately mixed with the oil, 
it is quite evident that by using air quicker combus- 
tion, a shorter flame and a somewhat better increase 
are obtained. 

In conclusion, in operating a furnace designed 
along these lines it will not te a difficult matter to 
get out six 5-ton heats in 24 hours, and still have 


the metal hot enough to pour many castings weighing 
a fraction of a pound each. ; 
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Titanium 


in Iron and Steel. 


In a Paper read at the recent meeting of the 
American Electrochemical Society at Toronto, 
Mr. Cuarzs V. Stocum, of the Titanium Alloy Manu- 
facturing Company, of Pittsburg, Pa., referred to the 
work of Mr. Auguste J. Rossi with titanium, which 
work was continued during 30 years or more of his 
life, until he produced his “titanium alloy” in the 
electric furnace in 1903. Since that time, said 
the spe:ker, the manufacture and consumption 
of titanium in the steel industry had grown 
by leaps and bounds. Metallurgists had _prac- 
tically all agreed that the use of a small percent- 
age of an alloy of titanium was of benefit in both 
iron and steel, but some question had arisen as to the 
form which this alloy should take. It had been 
stuted that carbon-free metals dissolved more easily 
than other metals containing carbon, since the latter 
contained carbides. The experience of the author 
did not bear out this fact, he having found that a 
carbon-free alloy was not at all adapted to use in the 
iron and steel industry, and the manufacturers were 
obliged to make a product contaiming from 5 per 
cent. to 8 per cent. carbon for such use. His early 
experience with an alloy of iron and titanium, free 
from carbon, but containing 5 per cent. to 10 per 
cent. aluminium, resulted in almost complete failure, 
as the aluminium, when present in any appreciable 
quantity, made the steel brittle, and its oxide showed 
great tendency to remain in the steel. 

‘‘Titanium alloy” contained 5 per cent. to 8 per 
cent. of carbon, mostly in the form of graphite. 
Analyses of this material made in the laboratory of 
Dr. C. F. McKenna showed the following proportions 
of the two forms of carbon :— 


Combined carbon 
Per cent, 
0.147 
0.12 


0.13 
0.118 


Sample No. Graghitie carbon, 


er cent. 
9.601 
9.179 
7.012 
6.234 


From these analyses it appeared that titanium acted 
very much like silicon in that it caused a separation 
of carbon as graphite. 

Dr. G. B. Waterhouse recently cited an interesting 
experiment to bear out this fact: A ladle of iron for 
making malleable castings was treated with 10 per 
cent. titanium alloy sufficient to equal 0.1 per cent. 
metallic titanium added to the iron. The original 
iron gave castings showing a white fracture with a 
slight graphite in the centre. The titanium-treated 
metal showed a white border between 3 and } in. (1 to 
1.25 cm.) deep, and a grey centre showing the separa- 
tion of graphite. Contrary, therefore, to the view- 
point of Dr. Goldschmidt, there need be no fear of 
the non-solution of the electric-furnace titanium alloy, 
as it did not contain more than the merest fraction 
of the unreadily soluble carbide. 

The density of ferro-titanium had an important 
bearing on its incorporation in the molten bath. Care- 
ful determinations made on the electric-furnace pro- 
duct containing both 10 and 15 per cent. titaniums, 
showed a density of 6.20 to 6.40. The alloy produced 
by the alumino-thermic process showed a density of 
between 6.20 and 6.30. The difference between the 
densities of the two alloys was, therefore, hardly 
noticeable. 

The alloy was best added to the ladle of steel after 
tapping from the furnace and before the slag began 
to run. For open-hearth steel the supply should be 


placed convenient to the ladle and shovelled in pre- 
cisely as so much coal. For soft steel an addition 
equivalent to 0.03 per cent. titanium was sufficient to 
make the steel more ductile. Larger quantities were 
of increased benefit, but could not always be added 
because of the carbon content and also because of the 
density imparted to the steel, which increased as the 
proportion of alloy was increased, and therefore was 
not always desirable. In high-carbon steels this in- 
creased density was desired, and more alloy was used. 
The addition of the alloy permitted the use of a con 
siderably higher carbon without increasing the brittle- 
ness, and several railways were now using as much ag 
an equivalent of 0.10 per cent. titanium or more in 
securing tough, durable rails. 

In crucible-steel practice the best results had been 
obtained by adding the titsnium alloy to the pots be- 
fore they were removed from the furnace, giving 
more time for washing and deoxidising before teem- 
ing. 

Leading authorities seemed to agree that titanium 
achieved its remarkable results through its strong 
deoxidising powers, together with its effect of giving 
the slag formed sufficient fluidity to completely sepa- 
rate it from. the metal. 

Mr. Bradley Stoughton had stated that the presence 
of titanium oxide lowered the melting point of slags 
occluded in iren and steel and imparted thereto 
sufficient fluidity to account for their elimination. 

Mr. Henry M. Howe had pointed out that titanium 
had a stronger affinity for oxygen than had the well- 
known deoxidisers, and that it probably gave the slag 
such a consistency that it separated more completely 
from the molten iron. - 

Mr. H. le Chatelier, in a Paper at the Congress 
of Metallurgists in Belgium, in 1905, remarked that 
the treatment of all steels with ferro-titanium for 
the purpose of purifying the metal was _ strongly 
recommended, the presence of nitrogen to the extent 
of 0.02 to 0.035 or 0.045 in certain steels being enough 
to cause the metal to break asunder, destroying all 
elongation and reduction of area. 

The cost of treatment with titanium varied from 
a mininmum of Is. to a maximum of 8s. per ton of 
metal treated. It was the cheapest deoxidiser above 
the grade of manganese or silicon, and a far greater 
purifier than any other alloy. The amount to be 
used was very small, and should be proportioned 
according to the carbon content of the steel and to 
the amount of impurities present. To the electro- 
metallurgist it was a triumph worthy of record that 
Rossi should take an element like titanium, so long 
corsidered useless, and make out of it so wonderful a 
servant to the iron and steel industry. 

Mr. Slocum’s Paper brought forward a lively dis- 
cussion. 

Mr. Wm. C. Cunrz, of the Goldschmidt Thermit 
Company, read a communication from Dr. Hans 
Goldschmidt, who first replied to Mr. Slocum’s claim 
that a carbon-free ferro-titanium was not adapted 
for use in the iron and steel industry, and empha- 
sised that this claim was refuted by the undisputed 
practical results obtained by a number of prominent 
metallurgical works which use continually carbon- 
free ferro-titanium. He (Dr. Goldschmidt) did not 
claim that ferro-titanium containing carbon was un- 
suitable or useless. But he claimed that the carbon- 
free ferro-titanium containing aluminium was a 
more effective reagent. 
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Multiple Moulds on an Ordinary Machine. 


By T. F. Hardyman. 


Are foundrymen sufficiently acquainted with the 
advantages of the multiple moulding system and the 
enormous saving it effects? Some are, but the 
majority do not know what multiple moulding is. 
Those who do understand the system often say that 
the capital outlay on muliple moulding machines, 
boxes, pattern-plates, etc., is prohibitive, and their 
firms would not entertain the idea of taking out the ~ 
old machines and installing new multiple machines 


ee OOM ont. 25 


Sherk s. 


Fig. 1.—Srcrion or a Stack or MuttipLte Movups. 


in their place. But in nine cases out of ten this 
system would very quickly pay for itself, even if a 
plant was installed on an elaborate scale. (These re- 
marks, of course, refer only to repetition work.) — 
The writer will endeavour’ to explain a practical, 
effective and very cheap method of multiple moulding 
which can be operated on an ordinary hand-pressed or 
an hydraulic moulding machine, the only extra cost 
being in some cases an additional pattern-plate. 


Economy of the Multiple System, 
Fig. 1 shows the cross-section of a multiple mould 
of flanges. It will be observed that one box part acts 
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Fie. 3.—Muutirexe Parrern Puate or FLANGes. 


as top and bottom part together, with the exception 
of the top and bottom part of the stack, thus effect- 


-“ 


ing a saving of nearly 50 per cent. in labour for this 
alone, but in addition as many as ten to twelve sets 
of moulds can be cast with one runner, one runner 
bush, and one set of weights, therefore in the case of 
casting twelve sets of moulds a saving of eleven runner 
bushes is effected, and this saving in bushes is not 
confined to the making up of the bushes, but it will 
also save the metal that would otherwise be poured 
into eleven other bushes, saving approximately three- 
quarters of a hundredweight per stack. One man 
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lic. 2.—Section or a Macnine Movtpine Box. 

making, say, six stacks a day would save 4 cwts. 2 qrs. 
per day, which would be very considerable at the end 
of the month, in conjunction with the saving in the 
cost of melting the metal and the depreciation of 
the iron. Further, presuming single boxes moulded 
in the ordinary way require two half-cwts. each box, 



















































































Fig. 4. Mutriete Movutp Reapy ror Presstne. 





a multiple stack of twelve moulds will require only 
four half-cwts., which will save the time and exertion 
of handling twenty half-cwts.; also what may prove 
of highest importance in some cases, is the great 
saving in floor space. The castings made in this 
manner, too, are much sounder, freer from blow-holes 
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and absolutely free from sinkings, owing to the pres- 
sure under which they are cast. The castings will 
also cool] much slower and will therefore be softer 
than if moulded in the usual way. 

Fig. 2 shows a machine moulding box, the dimen- 
sions of which are 15 in. by 13'in. by 44 in. deep and 
3 in. thick, with two snugs each end, which have 
¢ in. holes in them drilled to a jig. It also has § in. 
internal heads. This size of box will be found most 
useful, as it will cover a large range of different 
work ; one advantage it may have over some boxes is 
the internal heads which make it impossible for the 
mould to drop out. It is not essential for these 














5.—Opentnc RuNNER BEFORE CLOSING First 
Movtp or Stack. 


boxes to be machined, providing the top and bottom 
edges are comparatively smooth, free from swellings, 
etc., but machining would make a nicer job. The 
writer strongly recommends this size box, but, of 
course, where there are already machines at work 
they will use the boxes they already have. 

Fig. 3 shows the cross-section of a pattern-plate of 
flanges for the above box. These plates should be 
machined on both sides, unless they are made in the 
manner explained later. Git runners must also be fitted 
or cast to the patterns, and a wooden vertical runner 
fitted to the git runners and pulled down tight by 


Ai Bolts tor fastening 
Plate t Presshead 


Ne. /. Bottom Plate 
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MuLtTirpLeE PATTERN PLATES FOR 
Hottow Work. 


a wood-screw put in from the back of the plate. 
The overall height of this vertical runner from face 
of plate must be } in. less than the depth of the 
moulding box; in other words, the top of the vertical 
runner must be 34 in. below the top of the moulding 
hox when the box is on the plate. It is essential to 
have as much taper as possible on all patterns that 
are to be moulded from on the multiple system, as it 
is very inconvenient and troublesome to repair these 
moulds; in fact, it is cheaper to knock the box out 
and make a fresh mould. 


Cheap Pattern Plates. 
A good way to make these pattern plates cheaply 
is to have a plain pattern plate machined on both 


sides; then take the wooden patterns, the number 
of which will be governed by the size of the patterns 
and moulding box, and stick them on the plate with 
shellac varnish. When the shellac has dried it will 
require a sharp blow with a hammer to remove them. 
The plate with the patterns stuck on, is then taken 
into the foundry and a good, smooth mould made 
from it. When cast, the casting should be stripped 
and crossed from corner to corner; that is to say, 
while the plate is red-hot the casting should be bared 
from corner to corner in the shape of an X, the bared 
parts to be about 2 in. wide. This will prevent the 
plate curling or warping. 

When cool, the plate is dressed off and filed where 
necessary, and the centres for the pins are then 
marked off, drilled and tapped, and the pins screwed 
in Two holes and cheese-headed screws are also 
required with which to fasten the plate down to the 
machine. The plate is then warmed up and given a 
coating of beeswax or linseed oil and allowed to cool 
down again, after which it is ready for use. 


_ Multiple Moulding, 
The foregoing operations completed, the plate is 
screwed down onto the machine, and a box placed 














Fic. 6.—Set or FLANGES MADE IN MULTIPLE. 
Movwu.LpDs. 


on the plate (see Fig. 7). Facing sand is sifted on, 
and the moulding box filled with black sand to about 
2 in. above the top; then another thin layer of facing 


sand is sifted on the top of the black sand. The 
presshead, which has an iron plate or stout board, 
| in, larger all round than the moulding box, bolted 
to it, is then pulled into position over the moulding 
box and pressed in the usual way. The mould is re- 
moved from the machine and placed on a level bed on 
the foundry floor, this being the first box of a 
multiple stack. The vertical runners must be stopped 
off (see Fig. 1), as the top of the first box forms the 
bottom of the first mould, and the underside of the 
first box is wasted. 

It will be noticed that a layer of sand is left 
on the top edges of the moulding box after the press- 
ing of the mould is completed. This layer of sand 
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must not be removed, as it forms a perfectly level 
bearing surface for the bottom of the next box. 

After the vertical runner has been stopped off, and 
the flat surface blacked and sleeked, the moulding of 
the second box is proceeded with. This is made in 
the same manner as the first. When pressed the 
mould is removed from the machine, and two remove- 
able box pins are dropped in the snug holes ready 
for closing the mould; but before closing it the thin 
layer of sand which has been left between the top of 
the vertical runner and the presshead must be cut 
through with a cleaner (see Fig. 5). The box is 
then placed on top of the first box, and the process 
is repeated until a stack of ten or twelve boxes is 
made. A fresh stack is then started. 

Owing to the strain to which the lower moulds are 
subject, the bottom boxes must be pressed harder 
than the top ones, or they will swell and strain. 
Fig. 6 shows a set of 72 flanges moulded and cast 
in this manner. 


Moulding General Castings, 


The moulds made in the manner explained above 
are termed flat backs. Moulds which are apparently 
more difficult, but which are in reality just about 
as easy to make as the flanges, will now be considered. 
All that is required is an extra pattern plate, or 
rather a duplicate of the one which is screwed onto 











Fie. 8.—Srack or CASTINGS MADE IN MULTIPLE 
Mow Lps. 


the machine table. This extra plate should overlap 
the sides of the moulding boxes about 1 in. all round, 
as in the case of the flanges. Fig. 7 shows the cross- 
section of a pair of these pattern plates for moulding 
small branch pipes on the multiple system. Plate 
No. 1 is fastened down to the machine, and a box 
is then placed upon the plate. Plate No. 2 is then 
placed on top of the box with the pins of the plate 
inserted in the top snug holes of the moulding box, 
the presshead is pulled into position, and the mould- 
ing box and plates are pressed up to it. The plates 
and box must be kept pressed up to the presshead 
in this manner until the top plate is bolted righ’ 
into position by bolts let into the pattern plate, as 
shown in Fig. 7. This process of fastening up the 
top plate will insure the pins of this plate coming 
into a straight position over the holes in the upper 
snugs of the moulding box on the machine. Unless 
the plate is fastened up in this manner there will be 
a danger of breaking off the top snugs of the box 
when pressing the mould, owing to the pins not being 
directly over the holes and catching on the snugs. 
When preparing these plates, care should be taken 


not to have the pins too long, or when pressing the 
mould it will be found that the pins will touch 
each other before the mould has been sufficiently 
pressed. The pins of the upper plate must also have 
a large amount of taper; in fact, they should taper 
to a sharp point, so that once the pin-points enter 
the snug holes the presshead will centre itself. When 
the plates have been fastened in the correct positions, 
the box is lowered away from the presshead, the 
facing sand is sifted onto the bottom plate, and the 
box filled with riddled black sand to about 2 in. 
above the top of the box. Another layer of facing 
sand is then ‘sifted on the top, and pressed in the 
same manner as the flanges. 

Fig. 8 shows a stack of these castings made in the 
above manner. In cases where there is only a very 
thin partition of sand left between the moulds when 
pressed, owing to the boxes being too shallow, it will 
be found that by putting a small taper riser on the 
bottom pattern, the point of which is, say, 4 in. 
shorter than the space left between the patterns whex 
the mould is pressed, and afterwards opened out with 
a cleaner, there is very little danger of the moulds 
bursting into each other. 





Progress in the Electrometallurgy 
of Iron and Steel. 


In a Paper read before the Faraday Society on 
October 3 last, Mr. Donald F. Campbell remarked that 
the refining of steel by electricity is of great interest, 
both on account of its high state of development, wide 
application, and its economic importance in Britain. 
A few years ago the best steel could only be made 
from the purest minerals, the domestic supply of 
which is approaching exhaustion. Now pure steel of 
excellent quality can be made from inferior ores, such 
as those of Cleveland and Lincolnshire, and the price 
of power in England is siffficiently low to make this a 
profitable operation. 

Statistics show that the rate of growth of eléctric 
refining has been more rapid than that of other im- 
portant processes, and the output of electrically-re- 
fined steel for five important countries has risen from 
approximately 30,000 tons in 1908, to 120,000 tons in 
1910, and a further increase will probably be recorded 
this year. 

Perhaps this is due to its varied application, as it 
has been already found profitable for the manufacture 
of many classes of tool and special] steels and castings. 
But the question that is now before progressive steel- 
makers is of much greater significance. Will the elec- 
tric furnace, which has already absorbed over 30 per 
cent. of the high-class steel trade, be applied generally, 
in conjunction with the basic- or acid-Bessemer con- 
verter, to compete with open-hearth steel in the matter 
of cost? At present it can only compete with best 
acid open-hearth steel for price, though in quality it 
is superior to any steel made by these methods, and 
consequently its general adoption would mean an im- 
provement in quality which is now so necessary to 
meet the requirements of modern engineering. Many 
steel-makers think it impossible, but German and 
American engineers are giving this problem the most 
serious consideration, and several 20-ton electric fur- 
naces are now being erected with complete confidence 
to prove the economy of this very application as a 
duplex process, 

Progress both in the metallurgical and mechanical 
details of the steel furnace is continuous. Two years 
ago the power consumption used for melting and re- 
fining cold scrap under best conditions was 750 kilo- 
watt-hours per ton, but one furnace in England has 
required a power consumption of only 575 kilowatt- 
hours per ton for the last 527 tons manufactured. 
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Works of the Metropolitan Railway Carriage and 
Wagon Company, Limited. 


Visit by Birmingham Foundrymen. 


The Birmingham Branch of the British Foundry- 
men’s Association opened their Autumn Session on 
Saturday, October 7, with a visit to the extensive 
works of the Metropolitan Amalgamated Railway 
Carriage and Wagon Company, at Saltley, Birming- 
hem. The establishment is one of the finest and 
best equipped among those devoted to the building 
of railway rolling stock; and the invitation of the 
directors was, naturally, well responded to. About 70 
Members were present, divided into parties under 
the guidance of Messrs. E. Giles, chief engineer ; 
F. E. Morgan, foundry manager; J. Martin, en- 
gineers’ draughtsman; W. Clegg and W. Reginald 
Wright. 

The Company incorporates and_ includes the 
following works:—The Ashbury Railway Carriage 
and Iron Company, Limited; Brown, Marshalls & 
Company, Limited; the Lancaster Railway Carriage 
and Wagon Company, Limited; the Metropolitan 
Railway Carriage and Wagon Company, Limited; 
the Oldbury Railway Carriage and Wagon Company, 
Limited; Docker Bros., Limited; the Patent Shaft 
and Axletree Company, Limited; and the Willings- 
worth Iron Company, Limited. 

The Saltley Works are the largest of the group 
of five wagon-building establishments in the 
amalgamation, covering about 43 acres and employ- 
ing about 2,200 men. The works are now producing 
to their utmost capacity, and have a number of 
large orders passing through the various shops, the 
largest being a contract for 7,500 wagons for the 
Great Central Railway, of which nearly 2,000 have 
been completed. Of the shops, the largest was the 
wagon-building shop, in which the various parts, 
made in different sheds, are assembled and _ fitted 
together. The building is 800 ft. long by 250 ft. 
wide. In this shop some wagons of unusual size, 
for a South American Railway, were in course of 
construction. 

Naturally the foundry absorbed most interest, 
and as the visitors were a body of skilled foundry- 
men this department came in for critical and de- 
tailed examination. The complete orderliness and 
ample elbow-room, and generally airy dimensions 
received general commendation. The inspection was 
materially assisted by the full explanations of Mr. 
F. E. Morgan, the foundry manager, who had 
several interesting items to show in the way of 
moulding machines. All the brass, gun-metal, and 
iron founding is carried ott under one roof, under 
Mr. Morgan’s personal superintendence. There is a 
remarkable variety of work carried out, mainly 
owing to the pronounced individuality of the speci- 
fications, nearly every railway having its own ideas 
in regard to detail. Axlebox patterns, for example, 
number at least 500. There is a special machine for 
the testing of axleboxes, in which fittings, high 
quality has to be associated with exactness of size. 
A yery useful machine is the Roberts disc grinder, 
which produces a perfectly smooth surface merely 
by hand pressure of the metal against the grinder. 
It finishes much more smoothly than a mechanical 
plane. Another machine drills a casting with 
several holes at once from above and below. 

The moulding department makes the fullest pos- 
sible use of machinery. A “Coventry” moulding 
machine, by the Britannia Foundry Company is 


being used for small axleboxes, and will turn out as 
many as eighty moulds in a full day’s work by two 
men. Another very useful machine is the McClel- 
land, which raises the mould to the stripping plate. 
This is worked with air pressure at 100 Ibs. A second 
machine was made to the firm’s own specifications, 
and is of very similar construction, for the produc- 
tion of axleboxes. This machine will produce 40 
boxes per day, weighing about 80 lbs. each, with the 
aid of four labourers. 

For a number of years the whole machinery of the 
establishment has been operated by electricity. The 
power-house is equipped with four 250-kw. sets, 
and one 600-kw. turbine, the engines being fur- 
nished by Messrs. Belliss & Morcom, Limited, 
Birmingham, and the generators by Messrs. Willans 
& Robinson. The full capacity is 1,660 kw., but the 
normal load is about 800 kw. The whole of the light- 
ing is by electricity, and the total production last 
year was about 2} million units. 

Passing through the wood-working shops, the 
visitors greatly admired the wood-cutting 
machinery, which includes milling, slotting, plan- 
ing, cutting, drilling, and carving machines. A 
large band-saw for cutting up the teak logs is cap- 
able of dealing with a log 4-ft. square, the saw 
travelling at the rate of a mile and ‘a-quarter per 
minute. The power of this is furnished by a 50-hp. 
motor. One of the busiest departments in the 
establishment is the smithy, equipped with 42 
steam-hammers varying from 5 ecwt. to 3 tons in 
weight. A remarkable variety of steel fittings are 
forged and stamped out in this shop, comprising 
brake levers, drawbars, buffers, chain links, ete. 

Completing the visit, the party re-assembled in 
the Drill HaH. Some curosity was aroused by a row 
of four large naval guns 4.7-in. calibre; and it was 
explained that the workmen were among the first 
to form,.with the hearty encouragement of the 
directors of the concern, a company, 209 strong, of 
the South Midland Battalion of the Royal Garri- 
son Artillery. In the large mess-room ~ some 
2,000 workmen are regularly catered for, and an 
excellent rifle range is also equipped for miniature 
rifle practice. y 

Before separating, the visitors gathered in the 
mess-room to offer their acknowledgments to the 
directors of the company for their invitation, and 
to the guides for their help in directing the tour 
of the party. Mr. H. L. Reason (Branch Presi- 
dent), in moving this expression of thanks, said 
this was one of the best visits the local Branch 
had ever had. They wished specially to acknowledge 
the kindness of Mr. Giles, Mr. Morgan, and their 
fellow guides in conducting the parties. 

Mr. ©. Heggie seconded, and the resolution was 
carried with acclamation. 

The resolution was carried with acclamation. 

Mr. F. E. Morgan responded to those expres- 
sions of thanks, remarking that he had a great re- 
gard for the British Foundrymen’s Association.. He 
could assure them that in that factory everybody had 
to be up to concert pitch. But there were great 
provisions made by the Company for the comfort of 
all the foremen and workmen, and he was proud to 
be connected with such a firm. 
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_ Economies in Core Making.” 


Various elementary labour-saVing devices in connec- 
tion with core-making have been adopted from time 
to time—such as power sand sifters, power mixers, 
multiple core boxes, mechanical squeezers or ramming 
machines, etc.; and some attempts have been made 
to save labour in handling cores to and from ovens 
aud storage racks; continuous ovens have been de- 
vised. All of these measures have met with some syc- 
cess, though lacking in elasticity, as well as other 
essential features. But the increasing size of foun- 
dries has made it worth while for the engineer to 
sundy the problems offered. 

A plant embodying many novel features, from plans 
by Mr. Hooper, of the Hooper-Falkenau Engineering 
pany, New York, has lately been put in operation, and 
has done its work with satisfactory speed and good 
economy. The process begins with the raw sand 
brought by conveyor from the storage bin into which 
it has been dumped directly from the cars. This con- 
veyor delivers the sand directly into a drier beneath 
which is a storage bin, which in turn, discharges 
directly into a batch-mixer beneath it. At the side 
of the batch-mixer are a measuring- pump for oil and 
the water and oil valves, all operated by the labourer 
who handles the mixer. The mixer discharges into a 
helt elevator provided at its upper end with a swinging 
spout which discharges different mixtures into separate 
bins. From the bottom of these bins the various mix- 
tures are dropped inte a barrow which runs on an 
elevated platform above the core-makers’ benches. 
Above each bench and extending to within a few 
inches of it, is a galvanised chute open at the lower 
end. The mixed sand that is poured into this chute 
forms of itself a natural stop, the mixture flowing 
down as the pile at the bottom diminishes through 
use. So far there is little out of the ordinary. save 
the use of the drier; although it may be noted here 
that two labourers handle easily all of the above 
work and could probably handle a tonnage half again 
as large with no over-exertion. 

For the next stages of core-making, however, « 
number of unique features are’in use, as will be 
seen from the accompanying illustration. 

Attention should first be given to the compactness 
of the general arrangement which puts the core- 
makers’ benches close to the battery of ovens; while 
near te both benches and ovens is a set of cooling and 
storage racks. Passing close to all of these in such 
manner as to serve them all is a conveyor consisting 
of cars of two shelves each, suspended at about bench 
height from an overhead rail, and pulled by means of 
a chain above and supported by the cars. This con- 
veyor serves a number of operations, as follows: It 
carries green cores from the benches to the ovens and 
baked cores from the ovens to the cooling and storage 
racks; cores from the storage racks as desired to un- 
loading stations, whence they may be carried to the 
moulders; and finally it returns core boxes, driers and 
trays to the core-makers’ benches. The conveyor is of 
simple design, consumes only about two horse-power, 
and after a year or more of operation is declared to 
break fewer green and baked cores than hand trans- 
portation. Through its use the operative at any 
station does not leave his place. When tthe green cores 
are made, the drier, box or tray containing. them is 
placed upon the carrier by the core-maker, who has 
merely to turn half-way round to do so. At the 
ovens the green cores are received by the oven attend- 
ants and placed directly upon the oven shelves await- 
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ing them, the dried core being then placed upon the 
carrier for carriage to the storage racks, where they 
are taken from the driers, boxes or trays, which latter 
are again placed upon the carrier to be returned to 
the core-making benches. If necessary a station for 
washing and drying the trays and boxes can be estab- 
lished in the circuit at a convenient point ahead of the 
core-making benches. The labourers at the racks also 
load cores as desired upon the carrier for delivery at 
unloading points along the line of the carrier, whence 
they may be taken to the moulders. 


Storage recta sor dradcores 
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DIAGRAMS SHOWING ARRANGEMENT OF CORE-MAKING 
PLANT. 


The ovens are as interesting and satisfactory as the 
sarrier. Since, in this particular foundry, there are 
nine different shapes and weights of cores to be baked, 
there being also four different mixtures, and a tutal 
production of about 30,000 cores per day, it will be 
recognised that a difference must be made in the bak- 
ing of the several kinds of cores; while at the same 
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time the continuity of operation of the system must 
be retained. The ovens, therefore. which are fired by 
oil, are built with independent circular shelves of 
varying sizes to accommodate the various cores; and 
the shelves are made of two sections separately by a 
baffle plate which closes the oven and forms the oven 
front. Thus one-half of the shelf is within the oven 
and half outside. Shelf room is thus always available 
for storing the green cores brought by the convevor, 
this storing being in effect a new loading of the oven, 
since by revolving the shelf a half turn to withdraw 
the baked cores, the half of the shelf that carries 
green cores is swung into the oven. 

Ventilating apparatus is provided consisting of 
hoods over the fronts of the ovens connected with 
exhaust apparatus. This removes the very disagree- 
able fumes arising from the baking of oil cores, and 
enables the oven chargers to work close to the ovens, 
as their duties require, without discomfort. 

Service of over a year and a half has proved that 
this type of oven works thoroughly well in connection 
with such a continuous system, there being no lack of 
capacity or accommodation for the variety of cores 
brought to the ovens. This type of oven is not 
patented; it is said upon good authority, that ro 
patent can issue upon it. Every one is free, there- 
fore, to make what use of it is possible. 

It will be at once realised that the flexibility of this 
cortinuous system takes it out of the class of special 
apparatus and renders it available for any foundry 
having a sufficient tonnage. 





Annealing of Non-Ferrous Metals. 


The Birmingham Section of the Institute of Metals 
began its second session on October 10 with a further 
discussion on the annealing of non-ferrous metals. 

The Cuatrman (Mr. G. A. Boeddicker) said that his 
idea in starting the discussion was that they wanted 
to see what could be done at a small cost to improve 
the annealing furnaces they had. There were two 
types of furnaces, the open or inflame, and the closed 
muffle furnace, which could be fired either by coal or 
gas. Personally, he was decidedly in favour of the 
closed muffle, especially where the work was continuous. 
On the other hand, an inflame furnace had the great 
advantage of being very quick, not only in annealing 
but also in getting up; and where the work was not 
continuous and a furnace had to be used for a few 
hours every day, the advantage undoubtedly lay 
with the open furnace. The ordinary Birmingham 
type of coal-fired muffle should, he thought, be re- 
jected altogether. It was not economicai, the tem- 
perature was very uncertain, and a great deal of dust 
must be blown over which settled on the metal. If 
an open furnace had to be used at all it should be 
gas-fired, either from a small producer attached to 
the muffle or from a central producer supplying a 
number of furnaces with gas. The combustion of the 
gas should take place above the metal so that this 
could not be reached by the flame. The inlet of the 
gas therefore should be at least 12 in. above the 
hearth. In closed muffles the question arose 
whether an iron or a firebrick muffle was the best. At 
the first glance it would appear that iron, as a good 
conductor would be most economical. But iron after 
a short time began to grow. and gradually got covered 
with a layer of oxides which were very bad 
conductors indeed. On the other hand, fire- 
bricks, which were bad conductors when cold, 
were good conductors of heat when _ red-hot, 
and the iron muffle should’ be _ discarded 
altogether. The firing of a closed muffle should pre- 
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ferably be done by gas, but whether fired by gas or 
coal a large combustion chamber should be provided. 
He (the speaker) was in favour of separate producers 
attached to each muffle. In that case they did not 
require any flues or stack, a small chimney of 15 or 
20 ft. being sufficient, and no leads for the gas were 
needed. They would have the firing absolutely under 
control, and in his opinion separate producers 
attached to the muffles were more economical, because 
the initial heat of the gas was not lost through a 
long lead. The importance of the combustion cham- 
ber was very clearly illustrated in a small annealing 
muffle at one of the works of his firm. This muffle 
had an open fireplace, and the flame travelled through 
flues about 6 in. high underneath the hearth to the 
front, then passed back over both sides and then 
over the top into the chimney. As the combustion 
of fuel was very considerable, he altered the muffle by 
making the flue under the hearth 18 in. instead of 
6 in., thus effecting a perfect combustion and a 
very considerable economy. As to the furnaces with 
a non-oxidising atmosphere, he had had no experience 
with them except as to the Bates and Peard furnace 
for the annealing of wire. As to the Bates and 
Peard muffle, he found the iron retort very unsatis- 
factory, because it was such a _ bad conductor of 
heat. It did not work economically at all; but since 
he had altered the furnace by substituting a firebrick 
retort for the iron one, and by replacing the old 
fireplace with a Gibbons gas producer, the furnace had 
heen vastly improved. It had now been working for 
fifteen months without any repairs, and when ex- 
amined a few days ago was found to be in splendid 
condition. With regard to pyrometers, he did not 
think their continuous use absolutely necessary, ex- 
cept in muffles of the Bates and Peard type, where 
it was very difficult to see the temperature inside the 
muffle. A careful annealer soon found whether the 
metal was not annealed sufficiently or whether it was 
burnt, and really, the cases in which a man went 
wrong were very scarce indeed. In an open muffle 
it was exceedingly difficult to place a pyrometer so 
that it should give the correct temperature of the 
metal being annealed; whilst the closed muffle, with 
its very even temperature, offered no difficulty in 
that direction. To sum up, he recommended a gas- 
fired muffle if possible; if an open muffle were 
used, it should be gas-fired. Under all circumstances, 
whether with gas- or coal-fired furnaces, a spacious com- 
bustion chamber should be provided, so as to ensure 
perfect combustion, and greater economy. 

Mr. J. W. Earze said the open muffle had the ad- 
vantage that different grades of metal were more easily 
dealt with in it at the same time than in the closed 
muffle. They frequently had copper, German silver, 
white metal, dipping metal, and yellow metal being 
annealed together; he had seen muffles with all those 
different grades of metal in them at one time. The 
man had to use his discretion as to the portion of the 
muffle in which he put each metal. The closed 
muffle possessed great advantages, particularly in deal- 
ing with metal in the thinner stages, and there was 
probably less danger there of the metal getting burnt 
than in the open muffle. The open muffle must be 
watched very closely, particularly in the thicker 
stages, because it was in those stages, generally speak- 
ing, that the metal got damaged by over-annealing. 

Mr. A. SprTtre said that he had had some experience 
with the Féry pyrometer as well as with the thermo- 
couple. With a closed furnace the Féry was un- 
duubtedly the better instrument, but with the open 
type of muffle the records could not be true because the 
intervening flame was not perfectly transparent. The 
pyrometer was not a safe instrument to put into the 
hands of an average workman, unless it recorded, as 
it might serve as a scapegoat for the man’s neglect. 
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The Stove-Grate Trade of Sheffield. 


Address before the British Foundrymen’s Association. 


Mr. W. F. Bacnaut, of Sheffield, was the lecturer at 
the meeting of the Sheffield Branch of the British 
Foundrymen’s Association, held at the Rooms of the 
Literary and Philosophical Society, on Tuesday, 
October 24. Mr. Percy Longmuir, President of the 
Branch, was in the chair, and there was a large 
attendance. 

Mr. Bagnall’s subject was ‘‘ Art as Expressed in 
Castings,’ and he read the Paper which he gave at 
the Annual Convention of the British Foundrymen’s 
Association in Glasgow in August. The lecture was 
illustrated by many slides, showing beautiful art pat- 
terns of stove-grate and other castings, many pro- 
duced at Sheffield and Rotherham, and others in 
Scotland. Mr. Bagnall referred to the fact that time 
was when people were willing to spend £500 or £600, 
or even up to £1,000, on the supply of artistic stove- 
grates for a mansion, but it was very unusual for £100 
to be expended for that purpose to-day. This par- 
ticular branch of the trade called into being a set of 
workmen--a more appropriate title would be artists 
who were not generally met with in ordinary foundry 
practice. These included designers, modellers, wood 
carvers, chasers, and men specially trained for filing 
and otherwise dealing with the cast-iron patterns 
made, in many instances, from the master patterns. 
No rule-of-thumb man would be successful. in produc- 
ing the examples of artistic castings with which Mr. 
Bagnall’s Paper treated. The moulder for this class 
of work must have skill of a very high degree, careful 
training, steady hand and nerves, pride in his work, 
and, above all, brains. 

The neighbourhood of Sheffield and Rotherham a 
generation ago led the world in the production of 
high-class stove-grates. The number of firms produc- 
ing these. had, however, largely decreased, and the 
district of Falkirk and neighbourhood probably held 
the premier position to-day. Though the number of 
firms producing these articles was much less than of 
yore, one or two Sheffield and Rotherham firms still 
brought out high-class artistic stoves, equal to any 
than can be produced in any part of the world. Shef- 
field’s pre-eminence in the production of these high- 
class stoves in the 19th century was due largely to 
the designs of Alfred Stevens, who was for some years 
employed at the Green Lane Works of Messrs. H. E. 
Hoole & Company. and was assisted for some part 
of the time by Godfrey Sykes. 


The Presipent remarked that though he was not 
an artist, he had enjoyed looking at the artistic illus- 
trations which Mr. Bagnall had put before them. 
Many of them must have experienced a slight tinge 
of regret when they heard how this art industry 
had migrated to Falkirk. But, although much of the 
trade might have gone, they had seen that all the 
art had not gone, and the magnificent examples 
exhibited had shown them that there were still men 
in the Sheffield district who could design and produce 
a beautiful art casting. Alluding to Mr. Bagnall’s re- 
ference to Aristotle and cast iron, he thought that 
was rather early for cast iron. In all probability 
the iron referred to by Aristotle was not at all com- 
parable with the present-day cast iron. Many of 
them had no doubt beent to Hampton Court, and 
there seen the examples of fine old cast-iron fire-places 

some of the best examples possibly that England 
possesses, 


Mr. G. Wriaut (Rotherham) disagreed entirely with 
Mr. Bagnall as to the very beautiful productions they 
had seen having left the Sheffield and Rotherham dis- 
trict. That was not so. Falkirk was not able yet 
to produce what Sheffield could. The Carron Com- 
pany had certainly produced some very fine castings, 
but the Sheffield district still led the way. Sheffield 
did not lay herself out for the cheap castings, but 
to say that the bulk of the trade had left the district 
was wrong. Sheffield and Rotherham could produce 
anything equal to what had been shown that evening, 
provided they could get the order for it. But there 
was the difficulty. There was no demand for the 
ornate to-day. The demand had gone by. There 
was some craze for Louis art; it was undecided 
whether it was the thirteenth, fourteenth, fifteenth 
or sixteenth Louis, but there was some demand for 
French renaissance and a slight feeling in favour of 
Jacobean. But the stove-grate trade to-day was de- 
pendent upon the architect. When the things they 
had seen on the screen that night were produced, 
that was not so. But to-day the architect had more 
voice in regard to the internal decoration of a house 
than ever he had, and he did not order ornate and 
expensive stove-grates like those shown by Mr. Bag- 
nall. 

Mr. J. G. Hype referred to Ruskin, who, in early 
life, had a very low opinion of cast iron, because he 
seemed to think it was an entrenchment into the 
province of the skill of the blacksmith, and he did 
not hesitate to say so. But, later, he modified his 


views, and gave the art of the ironfounder a higher 
place in his thoughts. 


Mr. CrHartes GREEN, one of Sheffield’s best-known 
artists and sculptors, said that for fifty years he 
had been a designer, and he was still in harness. 
Many of the men who designed the beautiful stove- 
grates Mr.- Bagnall. had-shown. were friends of his 
in days gone by. He knew well John Bell, Alfred 
Stevens, Godfrey Sykes, and a host of others—pioneers 
of art in the cast-iron trade. He had been collecting 
Sheffield iron work for several years, and he had a 
fine collection of early Sheffield specimens. He was 
sorry that the city did not possess a collection, show- 
ing what the craftsmen of years gone by could do. 
There were three beautiful stove-grates in High 
Hazels Park Museum, but many of the finest speci- 
mens were disappearing from their midst. He 
wanted Sheffield to possess some of the work of Alfred 
Stevens, samples of whose splendid work they had 
seen that evening. Some beautiful work was to-day 
turned out at Falkirk, but Sheffield could still hold 
is own against anybody. 

Mr. Bacnawr, replying to. Mr. Wright; said he 
made it clear in his Paper that Sheffield could still 
produce artistic work equal to any in the world. 


Hearty thanks to Mr. Bagnall were carried, on 
the motion of Mr. T. H. Firrn, seconded by Mr. 
J. G. Crowrner, and supported by the PresipEnt. 


Mr. Crowruer, in his speech, said Sheffield was not 
yet going to the wall in its art craftsmanship. As 
good things were turned out to-day, and as beauti- 
ful, as years ago. But a stove-grate manufacturer 
said to him only recently, that people wanted a house 
to-day for the same money as they gave for a stove- 
grate years ago. 
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Foundry Plant and Equipment. 


The Foster Fixed-Focus Radiation 
Pyrometer. 


Pyrometry, originally belonging almost exclu- 
sively to the domain of the laboratory, is now em- 
ployed largely in actual works practice. This en- 
largement of the pyrometric field frequently calls 
for change in design. Complications or mechanical 
delicacy, which gave no trouble in the laboratory, 
have proved great embarrassments in works 
practice. To meet some of these rougher condi- 
tions the fixed-focus radiation pyrometer has been 
introduced by the Foster Instrument Company, of 
Letchworth. In this instrument the user is not 
called upon to perform any manipulation or adjust- 
ment in use. .The design is based upon certain well- 
established physical laws. The heat energy radiated 
by any hot body increases very rapidly with a rise 
in temperature; consequently for high temperatures 
the radiation pyrometer is particularly suitable. 


light radiations; in fact, they are one and the same 
phenomenon, though the eye is only sensitive to the 
shorter wave lengths known as light. Heat radia- 
tions may be reflected and concentrated by being 
brought to a focus. 

In the foregoing laws we have the elements of a 
radiation pyrometer. Radiant heat from the hot 
body under examination may be focussed on to a 
thermo-couple junction, thus heating it and causing 
an electric current to flow. Suitable construction 
and calibration make this current a measure of the 
temperature of the radiating body. 

In Fig. 1 is shown a diagrammatic section of the 
receiving tube of the radiation pyrometer under 
notice. At the front end of the tube M N P Q is 
an aperture E F, Radiant heat from any hot body 
such as A B enters the aperture E F, and is re- 
ceived by the concave mirror C. The propor- 
tions of the instrument are such that this mirror 
forms a focussed image of the aperture E F on a 
thermo-couple junction situated at D. This 
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The law according to which hot bodies radiate is 
known as the Stefan-Boltzmann Law or the Feurth- 
Power Law. It may be stated as—E,=K (T,‘—T,*). 
Where E, is the energy interchange between a hot 
body at absolute temperature T,, and an instru- 
ment at absolute temperature T,. From this law, 
which has received full confirmation and _ is 
generally accepted, it follows that an increase of 
1 per cent. in the absolute temperature of any hot 





Fic. 2._-Tux Foster Pyrometer 1 Use. 

body results in an increase of 4 per cent. in the 
energy received by the instrument. The converse 
is also true, namely, that a change in the sensi- 
bility of the instrument of 4 per cent. would only 
result in an error of 1 per cent. in the measurement ; 
therefore the radiation pyrometer should have great 
permanence in its readings. It is further to be ob- 
served that heat radiations obey the same laws as 


DriaAGRAMMATIC Section or ReEcEIVING TUBE 
I'txep-Focus PYROMETER, 


focussing is done once for all before the instrument 
is calibrated and has not to be altered in use even 
when the instrument is used at varying distances 
from the hot body under examination. In order 





Fic. 3.—Tue Foster Pyrometer Movuntep on Trrrop. 
to secure this independence of distance it is neces- 
sary that the aperture E F, as would be seen from 
al] parts of the mirror C, should appear filled with 
radiation from the hot body, and when this is so 
the operation is independent of the particular dis- 
tance. Looking at Fig. 1 it will be seen that 
cone E G F limits the angle of vision from the 
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mirror; it is therefore only necessary that the hot 
bedy surface shal] fill or over-lap any section of the 
cone E G F extended. In practice this results in 
the simple rule that the maximum working dis- 
tance must not exceed a certain multiple of the hot 
body diameter. It may be anything less than the 
maximum without affecting the reading of the 
pyrometer; therefore the working distance has usually 
not to be measured accurately. 

In the standard instruments the multiple for 
working distance is ten for the range 700 degrees 
to 1,400 degrees C., and twelve for the range 900 
degrees to 1,800 degree C. For instance, if the peep- 
hole into an annealing furnace measured 3 in., the 
maximum working distance would be 30 in.; or, 
for the high-range type, if the door of an open- 
hearth furnace were open 6 in., the maximum work- 
ing distance would be 72 in. [In all cases the 
distance is measured from thé hot body surface, or 
the inner edge of the peep-hole, to the centre ring 
on the receiving tube, this marking the apex G of 
the limiting cone. This geometrical result of the 
construction of the receiving tube makes the instru- 
ment very simple to use under the difficult conditions 
often met with in works practice. 

In order to enable the tube to withstand shocks 
the sensitive thermo-couple is mounted on a spring 
bracket; thus jarring will not disturb the adjust- 
ment of the focussing. The connection of the 
thermo-couple with the indicating milli-voltmeter 
is made through a length of flexible cable and a con- 
centric connector, the latter avoiding the possibility 
of losing a reading from reversed connections. The 
efficiency of the heat concentration and the high 
electro-motive force of the thermo-couple make it 
possible to. use a very robust indicating milli- 
voltmeter. The coil has a double pivotted move- 
ment that requires neither levelling in use nor 
locking when carried. The scale and pointer are 
both bold, so that they can be easily read in a poor 
light. As already explained the current flowing 
through the milli-voltmeter may be made a direct 
measure of the temperature of the hot body at 
which the receiving tube is pointed; in practice there- 
fore, the scale is direct-reading; that is to say, the 
user reads, not current, but hot body temperature. 

Fig. 2 shows the pyrometer in use with a hand- 
guard on the receiving tube. For some work, as 
for instance, the temperature on top of the bath in 
an open-hearth furnace, it is inconvenient to hold 
the tube in the hand and a. collapsible tripod is 
used. Fig. 3 shows the arrangement, also a carry- 
ing case which takes the whole outfit. 

This instrument may be used to measure the tem- 
perature of molten iron as it flows from the fur- 
nace. The tube is pointed at the stream, choosing 
a point where the surface is clean and free from 
oxide and slag, thus securing. steady conditions of 
measurement. 

In the case of the Bessemer converter some little 
fixing is needed to make the measurement, as it is 
difficult to come near the converter in action. The 
tub is fixed so that it measures the heat on the 
inside of the lining as the converter is tipped to 
discharge the metal at the end of the blow. This 
lining temperature is practically that of the metal at 
this stage. 

The open-hearth furnace can be thoroughly ex- 
plored, temperatures being measured from the roof, 
walls and top of bath through any of the inspection 
or charging ports. The stream at tapping may also 


be measured in the same way as in the case of the 
blast furnace. 
these cases. 
It is fairly well known that different materials 
have different radiation efficiencies depending on 


The tripod will be needed in both 
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their surface condition. For instance, the clean 
surface of molten iron or steel gives out much less 
energy than a surface of slag or oxide. This con- 
sideration offers no practical difficulty for the follow- 
ing reasons. In the first place, if the hot body is 
inside a furnace or other heated enclosure the 
radiation it gives out is independent of the 
nature of its surface; it is woat is known technically 
as a “black body.’’ Since the majority of 
measurements are made in furnaces the ordinary 
calibrations of the Foster fixed-focus pyrometer are 
made for such “ black bodies.’’ 

Where the hot body is out in the open, such as 
the molten stream or iron or the oxide surface on a 
billet, it is easy to secure constant conditions of 
surface, and the pyrometer is then calibrated to read 
direct without correction under these conditions. 
In the stream of mdlten steel the surface will always 
be clean close to the spout or bar, 








A New Moulder’s Flask. 


A new moulder’s flask, recently patented by Mr. 
L. J. Kreutzberg, U.S.A., is shown herewith. The prin- 
cipal features are the use of any number of copes, 
which are fastened together to form practically a 
single unit, and a novel method of fastening so 
that the several parts of the flask can be fastened 
or unfastened quickly. In addition to the use of 
a sectional cope, a series of lugs are permanently 
attached to the cope and the drag of the flask to 
receive handles for lifting these parts or for trans- 
porting them. . 

The flask. is provided with the usual end lugs for 








New Type or Movurper’s Fiasx. 


the insertion of steel guide pins, which are threaded 
and secured by nuts. The sections composing the 
flask are identical and can be assembled by clamps 
which engage lugs on the adjacent sides of con- 
tiguous sections. The exterior surfaces of the lugs 
are curved, while the internal faces are flat, inclin- 
ing toward each other and tapering off toward one 
end. The clamps resemble a capital C in shape and’ 
have tapered clamping faces to correspond with the 
lugs. In this way it is possible to assemble any 
number of sections to give the desired depth of cope 
or drag. 

The illustration shows a three-section flask, and 
the construction of the lugs and clamps is clearly 
indicated. If desired the two lugs on one corner of 
each section can also be used as a socket, in which 
a specially designed handle may be fitted. After 
the mould has been set up the handles may be with- 
drawn from the lugs, an arrangement which renders 
the flask less apt to be disturbed, since there are 
no projecting arms, 
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This design of flask is intended to be made of 
either iron or steel, but the principles embodied in 
its construction can nevertheless be applied to wood 
flasks. In this case the lgs on the ends and the 
sides, the pins, the clamps and the handles can be 
furnished separately. The use of the lugs on the 
sides enables long handles to be employed in 
foundries where heavy work has to be handled and 
cranes are not available. 








An Automatic Ventilating Shutter. 
sneouliias 

Messrs. Frederick Braby & Company, Limited, 

Petershill Road, Glasgow, have introduced an 

interesting innovation in connection with their now 





well-known ‘‘ putty-less’’ skylight, which should be 
very generally appreciated as it renders ventilation 
possible without the necessity of lifting a heavy 
glazed frame, and obviates the risk. of breakage in- 
cidental to such lifting, apart from the further risk 





é 


of damage by storm, whilst with the new principle 
no pulley or quadrant is required. The system 
may be adapted to suit any form of roof, either cor- 
rugated or slate, and flat or curved. 

The principle of the Eclipse ‘‘ Autovent,’’ as it is 


called, will be understood from our illustrations. It 
consists in the adaptation of a movable louvre to 
the ordinary dead light, giving such light all the ad- 
vantages of an ordinary opening light, but at a much 
lower cost. The ventilating arrangement is manipu- 
lated by a simple cord, the lower end of the louvre 
being weighted the shutter closes itself immediately 
the cord is released. If required additional side 
shutters can be fitted. 








Combined Cupola and Air Furnace, 

A combination of the reverberatory or horizontal air 
furnace and the ordinary vertical cupola is in use at 
the foundry of the Holland-Domschke Foundry Com- 


VENTILATING SHUTTER CLOSED. 


pany, Brooklyn, N.Y., U.S.A. The combination has 
been patented by Mr. T. Holland, President of the 
company. The accompanying sketch shows the ar- 
rangement and mode of operation of the Holland 
cupola. As used at the Holland-Domschke plant, the 


;, 2.—VenTILATING SuHutTTER OPEN, 


vertical cupola is charged in the usual way and part 
of the iron may be drawn from the cupola, leaving the 
remainder to flow into the reverberatory or air fur- 
nace. Oil fuel is used in the latter and, of course, 
a close degree of control may be had over the oil- 
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purning flame in the heating and purification _of 
molten metal in the reverberatory. Into the molten 
mass in the latter furnace the finely-divided particles 
of metal, such as filings, borings and turnings are 
added, the melting of such material in the cupola 
being impossible. 

The heated gases from the reverberatory are con- 
ducted to the cupola, as shown, which makes for the 
maximum utilisation of the heat generated. It has 
also been found that the use of fine steel scrap 
has produced a soft steel from the reverberatory fur- 
nace. The slag from the cupola passes into the re- 
yerberatory on top of the molten iron, and the puri- 
fying effect of the floating slag is regarded as a 
highly satisfactory feature of the operation. 


Wy 7 











Comprnepd AiR FURNACE AND CUPOLA. 


Arrangements can be made for using other forms of 
fuel than oil for the reverberatory furnace and the 
blast can be preheated slightly by so locating the air 
pipes that they absorb heat from the furnace. The 
large reservoir for hot metal created by. the combined 
floor of the cupola and the reverberatery furnace 
greatly reduces the danger of overflow, and allows for 
satisfactory control of the slag.. The charging of th: 
fine material takes place at the top of the reverbera- 
tory furnace. Downward application of the heat and 
blast is, of course, counted on ‘to bring the small 
particles into a mass and protect them from the 
oxidising action of the blast. The possibilities of this 
furnace for handling such materials as borings and 
turnings is an interesting feature, quite apart from 
the refining possibilities of the apparatus. 








A Thermit Weld. 


_ The annexed photogravures illustrate an interest- 
ing piece of repair work carried out by the Thermit 
welding process on a fan casing from a colliery. The 
casing was of cast iron and weighed about 15 ewts., 
its value being estimated at about £20. As shown 
in Fig. 1, half the upper flange was broken off, the 
diameter being 17} in. and the thickness 1 in. The 
repair was effected by using the broken part as a 
pattern, and welding on a new half-flange composed 
of Thermit metal, using about 65 Ibs. of compound. 
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The metal of the casting was soft and ductile, which 


minimised the risk of fracture during contraction. 
The casting had previously been repaired by 
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SHOWING FRACTURE. 


1.—A Tuermit WELD, 


6t a copper liner, and’ a wrought-iron ring shrunk 
on around the flange. The repair, which is shown 
completed in Fig. 2, was put im hand on receipt of 





2.—A TuerMit WELD, sHowinG Repair 
CoMPLETED. 


Fic. 


the casting, and the latter was returned to the owners 
within three days. 








Queries. 


—_— 


Preservation of Iron Patterns from Corrosion. 


Can any reader tell us of a preparation to use on 
iron patterns to prevent corrosion? We are at pre- 
sent using paraffin, but find that it dries off in a short 
time, and the patterns rust very badly. We would be 
glad to know of anyone who has had experience in 
using nitrie acid for the above purpose. 

“Sa ee 


Barrel Cores for Lamp Pillars. 


We are making lamp pillars 4 in. diameter at one 
end and about 11 in. at the other. What meth-d 
is there of enlarging the core barrel? What is the 
general procedure for this class of work, and what 
kind of sand is used? Any hints on barrel-core mak- 
ing would be appreciated. 

¢ B.: OP 
D 
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Inventions. 


Applications for Patents. 


An asterisk indicates that a complete specification accompanies 
the application. When inventions are communicated the names 
of the communicators are in brackets. 


20,890. Furnaces. R. C. Royston. 

20,913.*Metallurgy of zinc. C. V. Thierry. 

20,957. Sand-papering,. emery grinding, and analogous 
machines. D. J. Jarvis. 

20,969. Castings of tool-steel. A. L. Van Den Kerckhove, 
A. Perier, P. Venail, P. C. M. Grenier, and 
J. E. Jansson. 

21,014.*Metallurgy of zinc. C. V. Thierry. 

21,034. Moulding-machines. §. Strettles. ~ 

21,035. Pattern-drawing machine. §S. Stnettles. 

21,057. Furnaces. E. W. Smith. 

21,166.*Delivery pipe for casting-apparatus. ’. de 
Buigné. 

21,167.*Process and apparatus for casting metals. 

21,282, Making iron moulds or chills for the manufacture 
of metallic bedsteads, etc. G. A. Phillips. 

21,288. Pressure casting machine. W. Mann. 

21,522. Treatmént of iron and the manufacture 
W. H. Butlin. 

21,596. Moulding machines 
Neesham. 

21,604. Guard and fence for spindle-moulding machines. 

. Gelman. 

21,761. Metallurgical processes. H. C. Woltereck. 

21,958. Grinding-machines. A. Berridge and R. R 
Powlesland. ; 

22,290 and 22,291. Moulds for casting. J. 

22,292. Making metal or alloy castings. J. 

22,786.*Continuous annealing furnace. C. 

22,918.*Chaplets for metal casting. 

23,104. Moulding-boxes and 
Nicholson. 


of steel. 


for foundry use. J. B. 


Shanks. 
Shanks. 
Kugel. 

H. Heesemann. 
pattern-plates. me 








Abstracts of British Patent Specifications recently 
accepted. 


26,751 (1910). Metal-casting Machines. E. I. Evere 
Collindale Works, The Hyde, Hendon, London, NW.” 
Fig. 1 is a transverse vertical section of one form of 
apparatus ; Fig. 2 is a _half-side elevation and half-section 
taken on the line X, X, Fig. 1. A is the melting pot; 
B is a gas ring for heating same; C is the mould shown 
clamped on a plate D by a clamping screw E, the mouth 
of the mould being at the bottom in line with an open- 
ing F in the plate D; G is a bell enclosing the mould. 
The bell is, by a suitable suction apparatus, exhausted 
of air through a pipe H, and a partial vacuum is thus 
maintained round the mould. The mould is divided hori- 





! 
Everett’s Metal-casting Machine. 


zontally or vertically, as may be desired, and has small 
channels J formed in the joining faces of the separate 
parts so as to form communications between the interior 
of the mould and the space within the bell G. Within 
the melting pot, is a pump cylinder K, the outlet from 
which communicates with the opening F in the plate D. 
The pump plunger L is shown, by way of example, operated 
through a handle M, pivoted at N to the pot, and having 
a pivotal connection with the pump plunger. In com~ 
bination with the pump there is arranged a valve O 
adapted, when moved in one direction, to bear on a 
valve seat P and close the channel leading to the mould, 


and when moved in the other direction to close the open- 
ing Q, which forms the inlet for the molten metal enter- 
ing the pump chamber. The valve O is raised and 
maintained normally against the seat P by a stirrup 
piece R, which passes underneath the lower end cf the 
valve spindle, and is suspended from one end of a lever §, 
which is fulerummed at T, and loaded with an adjustable 
weight V. The valve spindle is further constructed with 
a shoulder at W near its lower end. 


22,660 (1910). Process for Treating or Ienovating 
Foundry Sand. Andrew Youlson, Hope House, Farn- 
worth, Widnes.—In the present invention the sand 1s 
treated with a mixture of sulphate of alumina and 
water alone, or in combination with gelatinous silica, 
or the sand may be treated with aluminoferric cake, and 
with, or without, the addition of silicate of soda, Com- 
mercial sulphate of alumina, or other soluble compound 
or compounds of alumina, is taken and ground in the 
dry state to a fine powder, which is then mixed with 
the spent sand, water being added to the mixture as 
required; or the sulphate of alumina or other soiuble 
compound or compounds of alumina may be used in 
lump form, and heated water added to dissolve the 
sulphate or other soluble compound or compounds, cr the 
sulphate or other soluble compound or compoan:ls of 
alumina may be ground and mixed with water to form 
a paste or liquid, such paste or liquid being then added 
to the sand. Either of these processes has the effect of 
renovating the sand and making it suitable for iron and 
steel moulding or core purposes. While both «of the 
foregoing processes «re suitable, the inventor prefers to 
renovate the sand by treating it with a solution of 
sulphate of alumina in the following manner. A solution 
of sulphate of alumina is made in the proportion of 
about 1 lb. of sulphate of alumina to 12 lbs. of water, 
160 lbs. of this solution being used per ton of spent 
sand for moulding purposes, while for cores and dry 
sand work, more of the sulphate of alumina sc!ution 
per ton of sand would be desirable. To get a mciter 
consistency in the sand for moulding and core making, 
the sulphate of alumina treatment, as just des:rived, is 
a employed in combination with gelatinous 
silica. Equal parts by weight of the sulphate of alumina 
solution, as above, and of gelatinous silica, are taken 
to form a mixture which is added to the sand in the 
proportion of, say, 160 lbs. of the mixture of the solu- 
tion of sulphate of alumina and gelatinous silica to 
every ton of sand to be treated. For the making of 
cores and for dry-sand moulding, the treatment of the 
spent sand, by means of a simple solution of suiphate 
of alumina, is preferable, while for the renovation of 
green sand it is preferred to use the combined treatment 
by means of sulphate of alumina solution and geiatinous 
silica. 


20,509 (1910). Method of Supplying Air to Com- 
pressors for Blast Furnaces, Converters, etc.—J. Bronn, 
Varstadtstrasse 10a, Rombach, Germany; ani R. 
Hiittenwerke, Rombach, Germany.—This invention re- 
lates to a method of supplying air to compressors for 
blast furnaces, converters, etc., which air is admitted 
either directly or after it is dried by means of suitable 
drying substances or by removing the dampness by 4 
freezing process. The invention is based on the dis- 
covery that in iron and steel-making plants the air is 
considerably cooler and drier at a height of from 2 
to 60 meters above the ground than would be expected 
according to meteorological science. Observations have 
shown that the difference in the temperatures of the 
air above and below is not more than 0.2 degrees C., 
and the difference in the humidity not more than 0.5 
grammes per cubic metre. On an average, the tem- 
peratures on the tower observed during 12 years were 
0.03 degrees C. higher, and the humidity was 0.02 
grammes per cubic meter less than the values near the 
ground. The patentees have discovered that the con- 
ditions are entirely different in iron and steel-making 
plants, where they have made comparative observations 
at a height of 1.5 meters above the ground and on 4 
tower of a height of 30 metres. The measurements 
were taken at the same time every morning and evep- 
ing, and it was found that on a tower 30 metres high 
the air contained on an average about 25 per cent. less 





THE FOUNDRY TRADE JOURNAL. | 


671 











humidity than near the ground, For example, 1 cubic 
metre of air which is saturated with water contains 
at a temperature of 35 degrees C. 42 grammes of water, 
30 degrees C. 31.5 grammes of water, 25 degrees C. 
23.5 grammes of water, 20 degrees C. 17.4 grammes of 
water, 15 degrees C. 12.7 grammes of water, 10 degrees 
C. 9.2 grammes of water, 5 degrees C, 6.6 grammes of 
water. Therefore, in order to supply dry air for com- 
pressors, high vertical tubes, for example, as chimneys, 
must be passed through the wet atmosphere immediately 
enclosing the steel-making plant. According to experi- 
ments, chimneys of from 25 to 40 metres, or, if possible, 
of about 60 metres, give satisfactory results. 


28,746 (1910). Manufacture of Iron and- Steel. A. 
Boucher; Prilly, Canton Vaud, Switzerland.—Th's in- 
vention relates to a process of electrolytic refining of 
cast iron, which produces directly pure «ron of constant 
compos tion, and consists in the use of cast iron as an 
anode, the electrolyte being maintained in the ferrous 
stata by its contact, outside the electrolytic vat, with 
masses of ‘ron having a large contact surface in the form 
of turnings or scrap iron, for instance, any solid sub- 
stances in suspension in the electrolyte being excluded 
from the electrolytic yat. The anode or anodes are 
constituted by cast-iron pigs or pieces of cast iron of 
any shape. The cathode is constituted by a substance 
which is a conductor of electricity. It is on the cathode 
that iron is deposited. This cathode is preferably 
mounted so as to be able to rotate about its axis in the 
known manner, but instead of moving the cathode, it 
might be left stationary, and the anodes moved. The 
electrolyte is constituted by a solution of ferrous salts, 
for instance, ferrous chloride or sulphate, or a mixture 
of these two salts. The current used is a high density 
current, that is to say, having a great intensity relatively 
to the surface of the electrodes. It is easily possible to 
use 1,000 amperes per square meter, and in certain cases 
this amperage can be still further increased. Currents 
of less high density could also be used, without any 
other disadvantage than that of reducing the quantity 
of metal deposited in an apparatus in a given time. On 
the electrolytic cell is branched a pipe wh‘ch enables the 
electrolyte to circulate and brings it into a vessel con- 
tain'ng divided iron, for instance, iron turnings. The 
electrolyte circulates, therefore, through the electrolytic 
vat for passing from there to the divided iron, before 
again return'ng to the vat, and thus solid particles in 
suspension in the electrolyte are excluded. If in the 
conditions described electric current ‘s caused to circu- 
late, the iron contained in the anodes of cast iron wll 
pass, as the reaction proceeds, to the conducting cathode. 
During the operation the ferrous salt employed has a 
tendency to become converted ‘nto ferric salt, to the 
detriment of the iron deposited on the cathode. If this 
transformation were allowed to take place, the deposit of 
iron on the cathode would not possess any homogeneous 
nature, and would become spongy. In order to prevent 
such an occurrence, the derivation or branch outside the 
electrolytic vat is provided, in order that the ferrous 
salt should be always in contact with an excess of pure 
‘Ton, so as to prevent its transformation into ferric salt 
and to bring back to the state of ferrous salt any ferric 
salt that may be formed. 


4,753 (1911). Gas-heated Metalworking Furnaces. 
Fletcher Russell & Company, Limited, and T. : 
Fletcher, Paiatine Works, Warrington.—Fig. 1 is a 
side view, Fig. 2 a plan and Fig. 3 an end view of 
the furnace. The invention consists in mounting at one 
end of an ordinary horizontal gas-heated furnace, as a, 
a case or chamber as b, that is heated by the hot air 
from the furnace a passing into the chamber through 
the flue a1, the chamber being closed when required 
by means of a sliding door 03, which is balanced by 
weights 62. The door is shown in the drawing in the 
open position in order to obtain a view of the interior. 
Fitted transversely in the centre of the chamber b is 
a shaft c, and a pulley d is fitted on the inner end 
of the shaft, the opposite end of the shaft extending 
through and beyond the back of the chamber } where 
it is supported on brackets and carries a pulley e. This 
's connected by a band or strap to a pulley f on a 





shaft g with pinions j and j2 that gear respectively 
into pinions j! and #8, so that the shafts form a pair 
of guide rollers as /, which are below the chamber 0}. 
A coil of hoop iron, steel tapes or wire that requires 
tempering or to be reduced in thickness or width is 





















































Gas-heated Metal-working Furnace. 


placed on the pulley d@, where it is heated to any 
degree, after which it is passed through the furnace a, 
and either drawn through rolls or otherwise treated. 


3,546 (1911). Appliance for Filling Cupola Furnaces. 
J. L. T. Groneman, Hengelo, Holland.—Fig. 1 illus- 
trates diagrammatically one construction of the ap- 
pliance. Figs, 2 and 3 show two methods of attaching 
the bucket to the overhanging arm of the traveller. 
The framework for supporting and guiding the trans- 
porter with its overhanging arm is provided with two 
tracks c and d, The traveller } runs with one wheel f 
bearing on the underside of the track c, and its other 
wheel g on the top of the frack d. Up to a certain 
distance from the top of the framework the tracks ¢ 
and d are parallel, or practically so, and guide the 





° Fig. 1 
Appliance for Filling Cupola Furnaces. 


traveller 6 in such a manner that the Sangr yg oe | 


arm / points steeply upwards. Near the top of thei 
course, however, the track d diverges inwards away 
from the track c, whereby the arm of the traveller 
towards the end of its upward travel assumes an almost 
horizontal position. This guiding of the arm and 
traveller has the result that the free end of the arm A 
carrying the filling bucket moves upwards in the path 
shown in Fig. 1 by the chain dotted line &k. The 
bucket i may be suspended from a hook at the end of 
the overhanging arm / as shown in Figs. 1 and 2. 
An alternative method of connection is to provide the 
arm hf with a forked end, the limbs of which are con- 
nected to the bucket by means of two pivot pins m. 
This construction somewhat reduces the height of the 
appliance, whereby the filling opening of the furnace 
may be made somewhat lower. The framework a may 
be made fixed or pivoted as in a rotary crane, or 
may also be made to run on rails. The movement of 
the traveller may be produced by windlass p, and ro 
or chain q, passing over a wheel r, and effecting the 
raising or lowering of the traveller, 
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Trade Talk. 


THe ‘Union Eneitneertne Company, Wood Street, 
Livesey Fold, Darwen, are relinquishing their business. 

Messrs. S. Bint & Company, engineers, have removed 
from 54, Guest Street, to 387, Park Road, Hockley, Bir 
mingham. 

Messrs. Parker & HarcGerry, metal merchants and 
agents, have removed to 6 and 8, Lime Street Square, 
London, E.C. 

Tue Glasgow and West of Scotland Technical Col- 
lege, Glasgow, will in future be known as the Technical 
College, Glasgow. 

Srerryy & Company, Limizep, brassfounders, 
pital Street, Birmingham, have removed to. 
Street; Birmingham. 

Tue Nortn Britisn Lirrixne & Movina APPLIANCE 
Company, Limirep, have removed from 56 to 77, Robert- 
son Street, Glasgow. 

Mr. L. H. Fry, 34, Victoria Street, London, S.W., 
has been appointed European representative of the 
Baldwin Locomotive Works. 

BRoTHERTON Tubes AND ConpvuitTs, 
moved their stores from Bennett's 
Street, S.W., to Brewer's Green Yard, 
London, 8.W. 

A RECEIVING order has been made in connection with 
the affairs of Messrs. A. E. Taylor and A. Hunter, 
trading as Taylor & Hunter, ironfounders, North Road 
Foundry, Norby, Thirsk, 

Tue Dud Dudley Memorial in St. Helen’s Church, 
Worcester, has been restored by the Staffordshire Iron 
and Steel Institute, and was unveiled on October 7 by the 
President of the Institute. 


Mayer, of 
been 


Hos- 


Moorsom 


Limitep, have re 
Yard, Marsham 
Victoria Street, 


Mr. J. 


gow, has 


Hillside, 


Muirend, Cathcart, Glas 
appointed 


agent in WScotland for 


sole 


Messrs E. G. Appleby & Company, 10, Victoria Street, 


Westminster, London, S.W 


Tae Norru British Locomotive Company, Luuirep, 
of Glasgow, have received an order to construct fourteen 
express locomotive engines and tenders for the Buenos 
Aires Pacific Railway Company. 

An outbreak of fire on October 7 last destroyed the 
engineering shops at the Mossend Steel Works, Mossend, 
belonging to William Beardmore & Company, Limited 
The damage was very heavy, 


Roz & Harrison, Limitep, of the Globe Foundry, 
Derby, have appointed Mr. T. 8. Smith, of 5, Idol Lane, 
Kastcheap, London, E.C., as sole agent for the sale of 
their castings in London and district. 

Hastam & Scuontrueit, Limirep, 11, Windsor Place, 
Cardiff, have been appointed selling agents in South 
Wales and Monmouthshire for Edward Bennis & Com- 
pany, Limited, Little Hulton, Bolton. 

Tue Bririsx THomson-Hovuston Company, Limirep, 
are building a new foundry at their works at Rugby. 
They are removing their Leeds office from Greek Street 
Chambers to Standard Buildings, City Square. 

_Mr, J. T. Lowke, engineer and brassfounder, 18, 
Kingswell Street, Northampton, has acquired the good- 
will, patterns, etc., of Messrs. Grose, Norman & Com- 
pany, engineers, Reliance Works, Northampton. 

E. Broox, Limitep, engineers, of Coln Road, Hud- 
dersfield, have sopmated Mr. C. H. Jessop as their 
representative for London and the South, with offices at 
163, King Street, Hammersmith, London, W. 


Me. J. Neitson, 90, Mitchell Street, Glasgow, has 
been appointed agent in Scotland and Treland for the 
sale of the steel manufactures of the Skinningrove Iron 
Company, Limited. Carlin How, R.S.O., Yorkshire. 


Messrs. Bacne Broruers, edge tool makers, of the 
Stakenbridge and Churchill Forges, Churchill, near Kid- 
derminster, have turned their business into a private 


limited concern, under the style of Bache Brothers, 
Limited. 
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Tue Harizston Works, SHErrietp, of Moorwood, 
Sous & Company, Limited, ironfounders and engineers, 
together with the plant and machinery were sold by 
aetion recently by order of the High Court. The price 
realised was £18,200. 

Mr. F. CO. Hemmens has been appointed by the Sum- 
merford Iron Company, Limited, of Falkirk, as their 
agent in the South and West of England and South 
Wales. Mr. S. Heeps has been appointed the company's 
agent in Ireland and Scotland. 

Messrs. O’Brien, THomas & Company, iron mer- 
chants, White Lion Wharf, 17, Upper Thames Street, 
London, E.C., have acquired the businesses of Yates, 
Haywood & Company and the Rotherham Foundry 
Company, Limited, and W. G. Skelton, Corbitt & Com- 
pany, Limited. 

THE first meeting of the present session of the Stafford- 
shire Metallurgical Old Boys’ Association, was held at 
Wednesbury reeently. Mr. J. J. Thomas, the retiring 
president, occupied the chair, and the new president, Mr. 
H. H. Waldron, gave his presidential address on the 
“Treatment of Steel.” 

Mr. F. W. Brinces is organising an international 
exhibition of metals other than iron and steel, which 
is receiving the active support of Sir Gerard A. Muntz, 
president of the Institute of Metals. The exhibition 
will be open at the Royal Agricultural Hall, Islington, 
from May 6 to 18, 1912. 

Mr. C. J. Munro, 50, Frederick Street, Edinburgh, 
has been elected trustee of the estate of John Kirkwood, 
ironfounder, trading as James Kirkwood, The Foundry, 
Tranent. Creditors must lodge their claims by Novem- 
ber 23, and they meet at the Sheriff Court House, Had- 
dington, on December 14. 

A mretine of the members of the Aluminium Corpora- 
tion, Limited (1907), will be held at 60, London Wall, 
London, E,C., on Wednesday, December 6, for the pur- 
pose of having an account laid before them, showing 
the manner in which the winding-up has been conducted 
and the property of the company disposed of. 

Mr, ArTHuR BAaLFour, managing directeor of Seebohm 
and Dickstahl, Limited, of the Dannemora Steel Works, 
Whilley Street, Sheffield, was installed as Master Cutler 
of Sheffield at the Court House, last month, by the re- 
tiring Master, Mr. George Senior, of George Senior & 
Sens, Limited, Ponds Forge, Sheaf Street, Sheffield. 

A coMMUNICATION has been received from ghe Stamp 
End Works, Lincoln, of the firm of Clayton & Shuttle- 
worth, Limited, stating that the directors, after long 
negotiations, had received an offer from a_ powerful 
Austrian syndicate to purchase the property of the 
company in Austria-Hungary, Roumania, and Bulgaria. 

Lancaster & Tonge, Limitep, of the Lancaster Works, 
Pendleton, Manchester, have secured an order from the 
Commonwealth. Portland Cement Company, Sydney, 
New South Wales, for piston rods, cast-iron junk cover 
pistons, complete with rings and coil, duplex and single 
metallic packings, piston rings and serpent coil as 
spares, etc. 

Moses Eavon & Sons, Limirep 
Steelworks, Sheffield, inform us that Mr. J. Barton 
agent) has been transferred from the North-Eastern 
and the North-Western districts to South Wales and 
the West of England. Mr. W. H,. Parker, agent for 
Scotland and Ireland, will take over Mr. Barton’s pre- 
vious districts. 

THe Norton Harty Encineertnc Company are 
making considerable extensions to their Central Works, 
Great Bridge, Tipton, Staffs., where they have just 
taken out the foundations for the erection of three 
additional bays, each 120 ft. by 30 ft. One of these 
will be utilised for extending the machine and fitting 
shop, and two for the constructional department. 

W. TT. Fuaruer, Lirrep, crucible steel makers, 
whose business was established in 1817, have occupied 
the Standard Steel Works at Sheffield for 50 years. 
This jubilee was celebrated on October 14, when 
the whole of the staff were taken into Derbyshire, and 
afterwards entertained to dinner at the Masonic Hall at 
Sheffield. A silver rose bowl was subsequently presented 
to each director in commemoration of the’ jubilee. 


of the President 





THE 


FOUNDRY 


Tue Bitston Founnpry, Bilston, South Staffs., belong- 
ing to Mr. Thos. Holcroft, was under the hammer of Mr. 
D. J. Shedden, for dismantling purposes, on October 13. 
The sale was largely attended, and for the most part good 
prices were realised. The lots included the ironfoundry 
and engineering plant, comprising cupolas, air furnaces, 
Root’s blowers, blast mains, cranes, roll lathe and gear, 
36-in. facing lathe on 20-ft, bed, about 250 tons of roll 
boxes and box-parts, about 50 tons of roll, nose, helve, 
and lifter chills, 150 tons of core bars, plates, etc., five 
foundry lathes, three electric motors, and general effects. 


Ar the London Bankruptcy Buildings, on October 24, 
meetings of creditors and contributories were held in 
the liquidation of G. Aston & Sons, Limited, construc- 
tional engineers and ironfounders, 46, Eagle Wharf 
Road, London, N., under a winding-up order made on 
July 11 upon a creditor’s petition. A statement of the 
company’s affairs disclosed as regarded creditors total 
liabilities amounting to £97,897 10s. 5d., of which 
£64,230 2s. 1ld. represented loans on debenture bonds 
and interest. The whole of the assé@ts, estimated at 
£37,233 8s, 9d., were required to meet these debentures, 
and the deficiency of assets to meet liabilities amounted 
to £38,613 10s. 1ld. With regard to contributories, an 
additional deficiency of £55,696 16s. was disclosed, 
making a total deficiency of £94,310 6s, 11d 


THE annual meeting of the Birmingham Metallurgical 
Scciety was held last month, at the Municipal Technical 
School, Birmingham, Professor Stansbie presiding over 
a good attendance. The annual report stated that last 
year’s work included four joint meetings with other 
societies, which were so successful that further similar 
meetings had been arranged during the coming session. 
The total income was £52 28. 6d., and after meeting 
all expenses there was a balance in hand of £6. An 
excellent programme of lectures and papers had been 
arranged for the coming session, including a series of 
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three biographical lectures on the work of famous 
metallurgists. The report was adopted. Professor J. 
H. Stansbie, B.Sc., F.I.C., was unanimously elected 
president, Messrs. S. F. Hopkins, I. Lester, and Henry 
Rogers, vice-presidents, and Mr. H. Rogers treasurer. 
Mr, W es retired from the secretaryship, and 
was elected editorial secretary, Mr. H. J. Jacks, who 
had been joint secretary, becoming general secretary, 
with Mr. H. Sewell as financial secretary. The com- 
mittee were chosen -as follows :—Messrs. T. C. Hum- 
phreys, A. Spittle, E. R. Shotton, W. Strange, H. H. 
Cooke, F. C. Lantsberry, and S. Lamb. 


We understand that the London Emery Works Com- 
pany, Park, Tottenham, London, N., have booked orders 
during September last for the following foundry plant 
and machinery:—-One hydraulic moulding machine 
plant, comprising pump, accumulator, and “ boxless ” 
moulding machine for making colliery tub wheels up to 
16 in. on the flange, and also a sand sifting and mixing 
machinery, for Scotland; a hydraulic turnover moulding 
machine for boxes 40 in, by 26 in., also a hand-ramming 
stripping plate machine, for gear wheels, to be shipped 
to South America; a sand-mixing and _— sand-blast 
tumbling barrel plant, for a new steel foundry in the 
North of England; a hydraulic moulding machine plant, 
comprising one turnover moulding machine for making 
plough points, one turnover moulding machine for deal- 
ing with rain-water connections, one “ boxless ’’ machine 
for making brackets, together with hydraulic force 
pump and accumulator; also a sand mixing machine, 
for Scotland ; a hydraulic moulding machine plant com- 
prising turnover moulding machine, ‘“ boxless ’ mould- 
iig machine, and .a stripping plate moulding machine 
for making boiler-Turnace bars and fittings, for Lanca- 
shire; finally, one hand-ramming turnover moulding 
nachine with a set of boxes, for dealing with brass 
casement fittings. for a new foundry in Essex. 








IMPROVED CORE MACHINES. 


ROTARY TYPE-— 
Two feet of perfect core in 
10 seconds. 
Improved worms. 
Cheap mixtures 
Excellent results. 
PISTON TYPE-— 
Recommended for 
sizes. 
Ordinary sand. 
Dead length. 


Round, square, oval, oblong 
and other sections on 
either machine. 


large 


Spare dies worms, etc, 
supplied from stock for 
other makes of machines, 
also intermediate dies in 
sixteenths. 


Adopted by British Admiralty, London County Council, Railway Companies and 
others throughout the Country and abroad. 





HORACE P. MARSHALL & CO. LEEDS. 








Personal. 


Mr. W. T. Dunn has resigned the secretaryship of 
the Junior Institution of Engineers. 

Mr. AnpRrew CARNEGIE has been nominated for the 
Lord Rectorship of Aberdeen University. 

Sir Wiiiiam SrepHeEnson is to be invited to accept 
the Mayoralty of Newcastleson-Tyne for the seventh 
time. 

Mr. T. L. Avenine, joint managing director of 
Aveling & Porter, Limited, has been made a J.P. for 
Rochester. 

Mr. J. W. Hornssy, of Richard Hornsby & Sons, 
Limited, Grantham, has accepted an invitation to be 
Mayor of Grantham 

Mr. Wm. Becxert, of 118, Queen Street, Glasgow, 
has been elected a director of the Glenbojg Union Fire- 
clay Company, Limited. 

Mr. A. Gaunt, of Pollock & Macnab, Limited, of the 
Britannia Machine Tool Works, of Bredbury, Manches- 
ter, was recently married. 

Txp gross value of the estate of the late Mr. Richard 
Scholefield, engineer and ironfounder, of the Burley 
Vale Mills, Leeds, is £33,329. 

Str Joun Ranpizs has been adopted as prospective 
Conservative candidate for North-West Manchester in 
opposition to Sir George Kemp. \ 

H.R.H. tHe Duke or Connavcut, K.G., has accepted 
the Presidency of the Northampton Polytechnic In- 
stitute, Clerkenwell, London, 

Mr. D. G. Parks, of Messrs. Sergeant & Parks, lead 
merchants, Maidstone, will be Mayor of that borough 
during the ensuing twelve months. 

Tue late Mr. E. Snowball, engineer, Glasgow, late 
of the North British Locomotive Company’s works, 
left personal estate valued at £15,045. 


Mr. J. Rowe, J.P., manager of the business of E. 
Finch & Company, Limited, Bridge Works, Chepstow, has 
resigned after 54 years’ service with the firm. 

Mr, E. R. Wrxetey, a short time back with Sybry, 
Searls & Company, Limited, has been elected a director 
of the Pearlite Steel Company (1910), Limited, 

_Tue late Mr. G. H. Haswell, until lately managing 
director of Tangyes, Limited, left estate of the gross 
value of £27,053, with net personalty, £25,662. 

Tue late Mr. J. Harding, ironworks manager, of the 
Old Rectory, Norton--in-the-Moors, Stoke-upon-Trent, 
Staffordshire, left estate valued at £23,843 gross. 

Mr. R. Lupwie Monp, a director of Brunner, Mond & 
Company, Limited, and the Mond Nickel Company, 
Limited, has been added to the Justices of the Peace for 
Sevenoaks. 

Mr. G. R. Roszverz, works engineer to the Austin 
Motor Company, Limited, has been appointed works 
manager to John Musgrave & Sons, Limited, Globe Tron 
Works, Bolton. 

Tue late Mr. J. H. Hale, a director of Frederick 
Braby & Company, Limited, left estate of the gross 
value of £281,673, of which the net personalty has 
been sworn at £259,660. 

Mr. A. J. Honson, chairman of Wm. Jessop & Sons, 
Limited, and J. J. Saville & Company, Limited, and a 
director of Richard Hornsby & Sons, Limited, is the 
Lord Mayor-Elect of Sheffield. 

Mr. M. W. Swinsurne, Mayor of Wallsend, has 
accepted the office for another year. Mr. Swinburne is 
a director of M. W. Swinburne & Sons, Limited, Wall- 
send Brass Works, Wallsend-on-Tyne. 

Mr. H. 8. Terr, managing director of Henry S. Tett & 
Company, Limited, iron merchants and _ engineers, 
10, Market Street, Faversham, has been added to the 
Commission of the Peace for Faversham, 

Mr. J. M. D. Henperson, M.P. for West Aberdeen- 
shire, who is a director of Ferranti, Limited, and Thos. 
Bolton & Sons, Limited, has been added to the Com- 
mission of the Peace for the County of Suffolk. 
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Mr. T. Hlstincton has had the honorary degree of 
Doctor of © Engineering conferred upon him, in con- 
nection with the inauguration of the Metal Founders’ 
Institute and Technical High School at Breslau. 


Mr. W, R. Ettison, works manager of Messrs. H. 
Bessemer & Company’s Bolton Works, who is leaving to 
take up an appointment at Sheffield, has been the re- 
cipient of a presentation from the officials and men. 


Mr, F. W. RarKes, managing director of Cordes (Dos 
Works), Limited, Dos Works, Newport, Mon., has» been 
the recipient of a presentation from the officials and 
men on the occasion of the celebration of his silver 
wedding. 

Mr. O. C. Morgan, assistant works manager at the 
Parkgate Iron and Steel Works, who has been appointed 
works manager to H. Bessemer & Company, Limited, 
Bolton, has been the recipient of a presentation from 
the officials and men at the Parkgate Works. 


Mr. Percy Witson, of the foundry department at 
the Riddings Ironworks, of Messrs. Jas. Oakes & Com- 
pany, who has now been appointed assistant manager 
at the Staveley Works, has been the recipient of a 
presentation from the officials and men at Riddings. 


Tue late Mr, H. M. Kennard, of the Blaenavon Com- 
pany, Limited, and the Falkirk Iron Company, ett 
estate valued at £124,149 gross, with net personalty 
£123,642. He appointed his son, Mr. M. T. Kennard, 
to be a partner in the Falkirk Iron Company, and gave 
to him all his interest except debenture stock in the 
Blaenavon Company, Limited. 








Legal. 


Action against Associated Ironmoulders of Scotland. 


In the Edinburgh Court of Session on October 17, be- 
fore Lord Skerrington, the record was closed and the 
pleadings sent to the procedure roll in the action by J. 
Johnstone, ironmoulder, Glasgow, against the Associated 
Ironmoulders of Scotland and others, the trustees. 
Declarator was asked (1) that that part of Rule 20, Sub- 
section 4, of the rules of the Association, which pro- 
vides “ As it is important for the protection of our trade 
interest that we should have representation in the 
House of Commons, the Executive shall take such steps 
as may be deemed necessary to give effect to the prin- 
ciple of labour representation ” is. ultra vires and illegal 
and invalid, and not binding upon the pursuer or any 
other member of the Association; and (2) that the Asso- 
ciation is not entitled to make payments out of its 
funds or out of moneys already contributed by or levied 
from or to be contributed by or levied from its mem- 
bers or branches to the Labour Party or for the pay- 
ment of racing eg wer’ Mopcagg: expenses or for any pur- 
pose whatever in furtherance of securing or maintaining 
Parliamentary representation, and that such payments 
were ultra vires of the Association and were illegal. 
Interdict was also asked. The defenders pleaded that 
the action was excluded by the arbitration provisions 
in the rules, and that the pursuer haying bound him- 
self to refer all questions between him and the Associa- 
tion to arbitration, and the question at issue being one 
within the terms of the reference, was barred from 
taking the present action. Further, they pleaded that, 
not having proposed or intended to apply any part of 
the general funds of the Association to the purposes 
objected by the pursuer, the action was uncalled for. 
They also held that the action was unnecessary, as they 
had nv intention of making any further Parliamentary 
levy. They stated that the amount of the levy was 
fixed by a majority of 1,835 against 407, and that they 
had taken no steps to enforce the levy against the 
pursuer, 
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THE Cupola. 
Evans's Rapid. 


Foundries Completely Furnished. 

















EVANS’S NEW CUPOLETTE 
For Emergency Work. 


EVANS 
MAKERS 
NCHESTER 


James Evans & Co., 


Britannia Works, 
. Blackfriars, 
Telecrams: ‘‘LADLES, MANCHESTER.” 
MANCHESTER. 





Deaths. 


Mr. W. H. Laycock, recentl 
merscales & Sons, Limited, of 
aged 56 years, 

Mr. J. Grieve, of Messrs. John Grieve & Company, 
Motherwell Crane and Engine Works, Motherwell, died 
recently in his 72nd year. 

Mr. D. Keay, Hillbank Ironworks, Dundee, died on 
October 12. The deceased had carried on business for 
over half a century, and was widely known. 

Tue death took place recently, at Calne, of Mr. E. 
Woodward, om gg of the Biddlestone Ironworks, 
near Chippenham, Wilts., at the age of 62 years. 

Tue death is announced, at the age of 70 years, of 
M. Raoul d’Huart, a director of the Société Métallur- 
gique de Senelle-Maubeuge, of Maubeuge, Nord, France. 

Mr. J. B, Bruce, who founded the firm of J. B. 
Bruce, Limited, brassfounders, of Ernest Street, Hol- 
loway Head, Birmingham, died recently in his 69th 
year. 

Mr. J. R. Tennear, at one time manager of the 
Westbury Ironworks, Westbury, Wilts, of the New 
Westbury Iron Company, Limited, died at his residence, 
Redland, Bristol, recently, aged 57 years. 

Mr. C. L. Hert, of Springfield House, Wrawby, Brigg, 
died very suddenly on September 22. Many years ‘- 


manager to W. Sum- 
eighley, died recently. 


the deceased carried on an extensive business at Bri 
as an engineer and iron founder- 
age. 

Tue death is announced from Bromley, Kent, of Mr. 
James Melling, of Dashwood House, 9, New Broad 
Street, London, E.C., who was the London agent for 
Joseph Jackman & Company, Limited. He was 63 years 
of age. 

Tuer death took place recently, at Manchester of Sir 
William J. Crossley, Bart., of Crossley Brothers, 
Openshaw, Manchester. The deceased baronet, who was 
born in 1844, was an ex-M.P. for the Altrincham Divi- 
sion of Cheshire. 

Tne death is announced of Mr. W. Souls, who for 
over 60 years had been associated with the business of 
John Yates & Company, Limited, edge tool manufac- 
turers, of the Exchange Works, Rocky Lane, Aston, 
Birmingham. He was 74 years of age. 


Mr. J. H. Barper, of Netherfield, Woodhouse, died 
recently, at the age of 74 years. The deceased gentle 
man was the managing Pewee of Brown Bayley’s 
Steel Works, Limited, of Attercliffe, Sheffield, with 
which firm he had been connected for forty years. 


Tue death took place recently at Woodlea, Wolding 
ham, Surrey, of Mr. G. Sonnenthal, one of the founders 
of Selig, Sonnenthal & Company, now incorporated in 
the Selson Engineering Company, Limited, of Coventry, 
of which firm he was chairman. He was 68 years of 
age. 

Mr. James FeroGuson, ironfounder, of Tay Street, 
Tayport, died recently aged seventy years. The de- 
ceased and his brother William began business in a 
small way in 1874,.and succeeded in building up a 
large connection. The partnership was dissolved in 
1897, since which time the deceased had carried on the 
business, the premises being greatly extended and im 
proved. 

Mr. C. F. Cuarx died at his residence, Glen Tower, 
Avenue Noad, Wolverhampton, on -October 15, in his 
80th year, Mr. Clark was the last survivor of the 
gentlemen who founded the firm of T. & C. Clark 
& Company, Limited, Shakespeare Foundry, Horsley 
Fields, his previous partner having been his brother- 
in-law, the late Mr. Samuel Loveridge. The deceased 
gentleman, some years ago, was a familiar figure at 
the Birmingham Iron Exchange. 

Mr. F, Brasy, F.C.S., F.G.8., of Bushey Lodge, 
Teddington, died at his residence on October 9, aged 82. 
The deceased was a director of the firm of Frederick 
Braby & Company, Limited, engineers, iron and metal 
manufacturers, etc., of the Fitzroy Works, Euston Road, 


He was 65 years of 
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London, N.W., Ida Works, Deptford, London, 8.E. 
the Havelock Works, Litherland, near Liverpool, and 
the Eclipse Works Glasgow. Mr, Braby had for some 
time taken no active part in the management of the 
business. 


New Companies. 


HARRINGAY ENGINEERING 
Capital £500 in £1 shares. 


Winstez Encineerine & Ciutcu Company, Limitep.— 
Capital £2,000 in £1 shares. 

Joun Lewis & Sons, Limitep.—Capital £20,000 in 
£1 shares, to carry on the business of engineers, ete. 


Company, LiitTep.-. 


8. Briccs &~Company, Limitep.—Capital £25 in £1 
shares (10,000 preference), to carry on the business of 
engineers. 

THomas W. CunnincHam & Company, Limitep.— 
Capital £1,000 in £1 shares, to carry on the business of 
engineers, etc. 


Watson, Focco & Company, Limitep.—Capital £4,000 
in £1 shares (750 preference), to carry on the business 
of engineers, etc. 


» ALEXANDER Patents Enoingerinc Company, Limirep. 
~—Capital £21,000, in £1 shares. Registered office: 
Alderman’s House, E.C. 


H. BR. Marspen, Luourrep.—Capital £45,000 in £1 
shares, to — the business carried on at Soho 
Foundry, Leeds, as H. R. Marsden. 


F. W. Berwick & Company, Limrrep.—Capital £5,000 
in £1 shares, to carry on the business of engineers, ete. 
Registered office: 18, Berkeley Street, W. 


Tuomas Hucnues & Company (SALrorp), Limitep. 
Capital £200 in £1 shares, to carry on the business of 
engineers, etc. Registered office: 7, Stanley Street, 
Salford. 

GRAMPIAN ENGINEERING AND Motor Company, 
Limrrep,—Capital £8,000 in £1 shares, to acquire and 
carry on the existing business. Registered office: Cause 
way Head, Stirling. 

DasHwoop & Hamirton, Limirep.—Capital £4,000 in 
£1 shares (1,000 5 per cent. preference), to carry on the 
business of founders. Registered office: Euston Build- 
ings, George Street, N.W. 


British Srrvucrurat Sree Company, Liwitep.— 
Capital £50,000 in £1 shares, to carry on the business 
of iron founders, mechanical engineers, manufacturers 
of and constructors of bridges, etc. 


_ British Macuixne Toor Corporation, Lramrrep.— 
Capital £30,000 in 120,000 shares of 5s. each, to acquire 
the patterns, drawings, etc., formerly belonging to the 
Eclipse Tool Company. Registered office: 54, Gordon 
Street, Glasgow. 


Yanwoop & Company (Noverty Ironworks), 
Limitep.—Capital £5,000, to carry on the business of 
iron founders, mechanical engineers, manufacturers of 
machinery, etc. Registered office: Novelty Ironworke, 
Manchester Road, Northwich. 


_ Witt1am Grice & Sons, Limrrep.—Capital £10,000 
in £1 shares, to carry on the business of machinists, 
manufacturers of steam and gas engines, etc., and to 
adopt an agreement with a company with a similar 
title, and S. J. Bates, the liquidator. 


Cuester’s Renrrew ENGINEERING Company, Limirep. 
—Capital £60,000 in £1 shares, to_carry on the business 
of founders, engineers, manufacturers of mining, drill- 
ing, and er machinery, etc., and to adopt an agree 
ment with Sir Edward F. Coates, A, Ewing, Edward 
Chester & Company, Limited (in liquidation), and D. F. 
Basden. Pure consideration : £66,000, payable in 
debenture stock, for the acquisition of the business and 
assets of Edward Chester & Company, Limited. 
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PURE METALS 


and ALLOYS. FREE from CARBON. 


TITANIUM THERMIT 


for 


SOUND. STRONG, CLOSE-GRAINED CASTINGS. 


Aliso FERRO VANADIUM and FERRO TITANIUM. 


Full Partioulars and PRICES from— 


THERMIT LIMITED 
Telegrams: “Fulmen, London.” aT, Martins Lane, 
Telephone: 3749 Central, Cannon Street, E.C. 


Works: 210a, Bow Road, E. 








AS SUPPLIED TO THE 
BRITISH 
ADMIRALTY DOCEYARDS. 
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The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 


From PECKETT & SONS, Bristol. 


Bristol, October asth, 1904 
We have been using your Selected Foundry Coke for some considerable time. 


We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, mor 
free .from blowholes and other defects, than we formerly did. 


} 
From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, r2th March, 1909 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using you- Foundry Coke for several 
years for special purposes with highly satisfactory results. 


Elders Collieries, Ltd., Cardiff. 
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PRICES OF METALS. 
The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years :— 


End Oct., 


METALS. End Oct., 1911. 1910. 





Iron—Seotch pig warrants | 
ton 


ton 
—— 


ons 
“GMB 


eee warrants . 
. M/nos Bessemer .. 
br O-% Scotch ‘ 
bars, 


Copper—Chili 
ton 
—Stock, Europe and afloat 
tons onions 
Tin— ar ingots +— | ie 
—Stra é cosseseee £165 10 0 
—Stock, London, Hoiiand, 
U.S.A., and afloat et ee 
Lead— =— pig .. ton | Nn ee 





, . £13 12 6 
Spelter—Ord. Silesian ... ton 
Quicksilver (7ilb)... bottle | 
Antimony— Regulus + ton >is 


. :.., £8 76 
£28 00 £29 16 0-£30 0 0 


* Settlement price. 
CASTINGS. 


In the Cleveland district the following are the 
nominal rates current for castings - 


2 


= 
covVrceceoweo: 


to 
to 
to 
to 
to 
to 
to 
to 


Columns (plain) 
Pipes, 14 to 24 in. ... 
2 3 to 4 in, 
» § tos in. .... 
eo we Bam .. 
+ 18 to24 in. 
Chairs ... 
Floor p'ates (open + sand) .. 
Scrap. 
The quotations for serap, subject to market fluetua- 
tions, are as follows: Heavy wrought (mixed), £2 9s. Od. ; 
light waought, £1 5s. Od. ; heavy cast, £2 6s. Od.; all per 
ton, f.o.b., London. Copper (clean), £51 10s. Od. ; brass 
(clean), £38; lead (usual draft), £14 15s. Od.; zine, 
£20 10s. Od. ; all per ton delivered merchaunt’s yard. 


S31cF 
PAARoao> 
a tush bs et 


Sosa 


Co OO ee Or Or OD 


oe we St 
eccocooaot 


_ 





Mr. A. E. Wooustey and Mr, L. W. Hoyt, who have 
been connected with the South Works of the [Illinois 
Steel Company, South Chicago, Tll., have been appointed 
general and assistant general superintendent respec 
tively of the works of the Tata Iron and Steel Com- 
pany, Sakchi, Bengal, India. Mr, O. O. Laudig, also 
formerly of the South Chicago works and more recently 
of Sault Ste. Marie, Ont., has been appointed sup rin- 
tendent of the Tata Company’s blast furnaces. 


Wits the method employed by the Electric Furnaces 
& Smelters, Limited, at their works at Luton, it is 
claimed to be quite possible to produce ferro-tungsten 
with a power consumption of 4,000 kw.-hours per ton 
of metal, and this feature makes it possible to carry out 
the manufacture quite economically even in such an in- 
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where no natural power resources are 
The company has already produced several 
The 


dustrial centre, 
to be found. 
tons of this valuable metal in their new works. 
power, as supplied by the Luton Corporation 
supply station, is delivered at 500 volts d.c. 
being .converted into alternating current of high density 
and low voltage by means of a motor generator set, pru- 
vided with suitable regulating devices. Three large fur- 
naces are operated alternatively, thus utilising the full 
power of the plant. It is intended to extend this in the 
near future with two more furnaces, each of about three 
times the capacity of the present ones. The ore is 
ground in a suitable ball mill and mixed with the re- 
ducing agent and flux in the required proportions, and 
fed into the furnaces. After the smelting is completed, 
the resulting blocks of metal weighing 6 cwts. to8 ewts, 
are lifted out by means of a crane and broken into 
large lumps, which are subsequently cleaned and broken 
up into walnut size and sorted ready for the market. 
Trials are also being made with other high-grade alloys, 
such as ferro-uranium and ferro-tantalum. 








CAST IN 


ALUMINIUM 


. 
. %@ 


save ea ! 





ONE CUBIC FOOT OF METAL, CAST IN 


ALUMINIUM | , Wests Costs 
aecie B.A. te (180 lbs £5 5 0 


Brass... aa _ £10 5 0 
540 ,, £14 0 0 


Gunmetal 





and Semi-manufactured Forms, 
Ingots— Notch Bars—Sticks—Granules—Billets- 
Standard Alloys for Castings—Sheet--Tube— 
Rod—W ire — Cable—Sections— Etc. 


SUPPLIED BY . . 


THE BRITISH ALUMINIUM CO., 


LTD. 
109, Queen Victoria Street, LONDON, €E.C. 


"Phone, 4315 London Wall. 


Aluminium in Pig 








Telegrams : “‘ Cryolite, London” 




















GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE 


Silica Bricks, Tuyeres, Stoppers, 
COMPOSITION, SILICA CEMENT. 


STEEL MOULDERS’ 


CLAY. 


Nozzles, &c. 





J. GRAYSON 


LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘“‘LOWOOD, DEEPCAR.”’ 
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Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, sijiaa 





“ ui 
: | HEE ye 


iy 


HMB fl 


Hi 


U! 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail«, Sprig-, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Sp.ides, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


These Machines are invaluable for a Foun¢ry, doing a larger amount of work ofa 
superior quality, in a much shorter time than can be done by hand, without skilled 
labour, 

The following testimonial explains itself :— 


“‘ Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 


Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD.” 
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Sand Blast Machines ">"... 


EMERY : MOULDING 
GRINDERS. ‘3 MACHINES, 





Sand Blast Tumbling Barrel for Malleable, Grey Iron, Brass Gun'‘]Metal} or Steel Casting 


tad 


YOUR CASTINGS WILL BE CLEANED much more EFFECTIVELY, ECONOMICALLY 
and in less time by our SAND BLAST MACHINES than by the old methods of wire-brushing, 
rumbling or pickling.” The sand blast penetrates and scours the crevices of the most intricate cast- 
ings; abolishes the chipping or breaking of delicate parts, gives an even colour to the surface, and 
above all thoroughly removes all the sand adhering to it, thus presenting a face which can be machined 
much more easily. 


FULL PARTICULARS AND ILLUSTRATIONS WILL BB POSTED ON APPLICATION. 


PARK 


The London Emery Works Co., works. 


TOTTENHAM, LONDON, N. 
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THE BUYERS GUIDE 


Addresses and further information will be found by reference to the Firm’s Advertisement. 








Abrasive Wheels. | Blowers —cont | Core Gums. | Cupola Lietnen. 
Evans, J. & C Ward, T. W., Ltd. Durrans, J. & Sons. Evans, J., & Co. 

London ear Ww orks Co. Buffing and Polishing Evans, ea & Co Hall, Charles & Co- 
Jackman, J. W., & Co.’ Ltd. Machines Hall, Charles, & Co. | Harris & Pearson. 
Air Compressors. Jack J. W.. & Co.. Lid. | Jackman, J. W. & Co., Ltd. Jackman, J. W., & Co., Ltd. 
Jackman, J. W., & Co., Ltd. Londen Emery Werks Ue. | Olsen, Wm, ———- = oe. Horace P. 
rshall & Co., Horace 4 > alker, mery Grinders. 
Paillips, JW. Ube J: Costing oe Wilkinson & Co., Thos., Ltd AlMdaye & Ontone Pneumatic 
hwaites Bros t Jurrans, J., & Sons, Co., 
Tighman’ sPatent SandBlast Evans, J., & Co. Core Making Machines. Davis T., & = 
Co., Ltd. Jackman, J. W.,& Co.,11d. | fivame,J.. & Co. Evans, J., & C 
Air Compressors (Electric- Marshall & Co., Horace P. Tanke mJ Ww. re Ltd. Hall, ¢ Seite | & Co. 
ally Driven). Pneumatic a ing Ap- yee oy en ood, +h Jackman, J. W., & Co., Ltd. 
y J.W.., & Co., Ltd. pliances Co Lose is E - Works C London Emery Works Co. 
Jackman, JW. Co..1id. | riighman'sPatentSandBiast | onden Emery Werks Co | emery" and Glass Cloth 
Co., Ltd. wet png ee Te 4 

Tilghman’s Patent Sand Blast ; Phillips, J. W. & C. J. and Glass Paper. 

Co., Ltd. wenden pa eh &J. Core Ovens. Landen Beeer Works Co. 

Air Compressors ( Evans, J., & Co. Alldays & Onions Pneumatic | Emery Wheels. 

Marshall '& Co. ead a Hall, Charles & Co. Eng. Co., Ltd. spare Ros Onions Pneumatic 
arene Jackman, J. W., & Co., Ltd. Evans, J. & Co. ing. Co., 
T ighman sPatent Sand Blast London Emery Works Co. Hislop, R. & G. . Ey ane. = & Co 
0 1 Lowood,J.Grayson, & Co., LA. Jackman, J. W. & Co., Ltd. a arles & Co. 

Air Compressors (Belt). Marshall & Co.. Horace P. Jones & Attwood. Ltd. Jackman, J. W., & Co, Ltd. 
Jackman, J. W., & Co., Ltd. Metalline Cement Co. London Emery Works Co. London Kmery ‘Works Co. 
Marshall & Co., ‘Horace P. ‘ Olsen, Wim. Phillips, C.D: oe hells Emery Wheel Co. 
Tilghman’sPatent Sand Blas Plasti-Kion Co. *hillips, J. W. & C. J. ——, 

Co., Ltd. Silent Machine and Eng. Co. Portway, C. & Son. Evans, J. & Co, 

Annealing. Chaplets and Studs. Core Ropes. Olsen, William 
Evans, J. & € Durrans, J., & Sons. Durrans, J. & Sons. Fans. 

Py. 3. W M8 CI h Evans, J., & Co hire se os aeered by a Pneumatic 
s rushing an asn- Hall, Charles, & Co. a iarles, & Co. tng. Co., L 
ing maces Jackman, TW. & Co., Ltd. Jackman, J. W., & Co., Ltd. Buffalo Forge Co. 

Evans, J., & Co. Marshall & Co., Horace P. Olsen, Wm. : | Davies, T. & noe 

Jackman. J. W., & Co., Ltd. Motherwell, Wm., & Co. Wilkinson, T. & Co. Evans, J., = 

Marshall & Co., Horace P. Olsen, Wm. Core Vents. ee J. W., & ie Lid. 
Phillips W.&C.J. Wilkinson, T., & Co., Ltd, rae San enkins, W. & Co., Ltd. 
Phillips, J. . Ch 1 ivans. J., & Co. Keith, James, & itckesan, 

Barrels (Tumbling). arcoal, : Hall, Charles & Co. Co.,Ltd. 

Allday¢& Onions Pneumatic Bras. J&Co., 11, | dackman. JW. & Co, Ltd. Phillips J. W. & C, J. 

pene Go. a8. Hall. C et bed & Co a” ~~ hae Ltd. 

Hall, Charles, & Co. Jackman, 4 W., & Co., Ltd. Alldays & Onions Pneumatic Durrans, J. & Sons 

Jackman, J. W., & Co., Ltd. — ames. _Eng. Co., Ltd. Dyson, J. & J. : 

London Emery woes Co. he oa Evans, J. & Co. Pa Evans, J. & Co 
arsha c) ri. ackman, J. W., & Co., Ltd. r 

Phillips, J. W. & C. J. Charging Platforms. Vaughan & Son, Ltd, Fyte & Co. J. R. 
Tilghman’sPatentSan | Blast Alldays & Onions Pneumatie | _ Ward, T. W., Ltd. Jackman, J. W., & Co., Ltd. 

Co., Ltd. Eng. Co., Ltd. | Crucibles. King Bros. , 

Barrows. Davies, T., & — | Evans, J. & Co. Lowood, J. Grayson, & Co., 

F. Braby & Co., Lid. Evans, J., & ¢ o. Hall, Charles, & Co. Ltd. 

Durrans, J., & Sone. Jackman, J. W., & Co., Ltd. Olsen, Wm. Pearson, E.J. & J. 

Evans, J., & C Se eo ‘Horace P. Crucible Furnaces. —— Blacking. 

Hall, ‘Chalo, & & Ce Ris: CoulD ——"'* Alldays & Onions Pneumatic Cummin y4 3 — aa Ltd. 


) 

| 

| &. 
Bellows. Cumming, Wm., & Os. Ltd. Eng. Co., Ltd, Durrans, J. & 








Evans, J., & 
Afloat Op Onions Pneumatic J any hg ty ha ons Jackman, J. Ww. , & Co., Ltd. Firmin “ty 4 Co., Ltd. 
mg. C Nee 


ene. Co., Ltd. Halt Chatles £0 Crucible Furnaces(Lift out) | Hall, Charies, & Co. 
Darras, Yas & Sons Msg phi Go. tad 
sen, Wm. » 8, d. 
Jackman, J. W., & Co., Ltd. Sykes, James. Jackman, J . oe 2% Co., Ltd. 
Blackiead " | Talker, I. & I. Phillips w. J. 


Jackman, J. W., & Co.,Ltd. | Alldays & Onions Pneumatic | London iiery Works'Co.” 


r; hog * ae 

Olsen, V 

Wilkinson, Thos. & Co., Ltd. 
Wilkinson 0s. 0., Lt 

een: &. i Sone Ww ilkinson & Co., Thos., Ltd. | Crucible Tocnaaen (Tilting) Williams,Jobn (Birmingham 


Evans, J.. & Co. a (Birmingham | AMege® Lt Pneumatic Sand) Ltd 

Hall, Charles, & Co. | Coke (Foundry). Eng. Co., Lt | Foundry Brushes. 
Jackman, J. W., & Co.,Ltd. - os Durrans, J. & Sons. 
Olsen, Wm Elders Navigation Collieries. | | Jackman, J. W., & Co., Ltd. Evans, J., & Co. 
Walker, I. & Coke Break + Marshall & Co. "Horace P. | Hall,C., & Co. 

Willringos & Co., Thos., Ltd. Evans, J., & ( Phillips, J. W. & C. J. | Jackman, J. W., & Co., Ltd. 
Blowers. Jackman, J, W. Boras - ae a aa ee Wm. w.&0.3. 

rsha 0. orace cvans, ips, 

Aery& Oniene Pasemeatio Phillips, J. W., & C.J Jackman, J. W., & Co., Ltd. Foundry Ladles. 

Buffa fei Forge Co., Ltd. Core Boxes. Cupolas. Alldays & Onions Pneumatic 

Davies, T.. & Son. Evans, J., & Co. Alldays & Onions Pneumatic 
Dempster, R. & J., Ltd. Jackman, J. W. & Co.. Ltd. Eng. Co., Ltd. 

Evans, J., & Co. Olsen, Wm. Davies, T. & Son. Durrans, J., 
Jackman, J, W., & Co., Ltd. | Core Compounds. Durrans, J. & Sons. Evans Jk C 
Keith, James, & Blackman, Cumming, Wm. & Co., Ltd. Evans, J., & Co Hall, Cinatrhee & Co, 

Co., Ltd. | Durrans, J. & Sons. Hall, Charles & Co Jackman, J. W., & Co., Ltd. 
London Emery Works Co. Evans, J., & Co. Jackman, J. W. & Co., Ltd. London Emery Works Co. 
Marshall. H. P., & Co., Ltd. Hall, Charles, & Co. London Emery Works Co. Marshall, H. P., & Co. 

Phillipa, J. W. & C. J. a J. W. & Co., Ltd. Marshall, H. P. & C MeNeil, Chas. 
pamesison & Co., » Ltd. Phillips, J. W. & C.J | Phi ll ipe, I-.W.&C 


waites Bros., Ltd. Wilkinson, "Thos. & Co. Thwaites Bros:, Lig. | Th waites Bice 18 
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Foundry Rattlers or F«tt- 
ling Drums 
Alldays & Onions 
Davies, T., & Son 
Durrans. J., & Sens 
Evans, J., & Co 

Hall, C harles ra Co. 
Jackman, J. W., & Co. 
London, Emery "Works Co. 
Marshall & Co., Horac © 
Phillips, J. W. &C.J. 


Foundry Sand. 
Standard >and Co., Ltd. 
Dyson, J. & J. 
Evans, J., & Co. 
Gould, Geo ge 
Jackman, J. W., & Co., Ltd 
Wilkinson & Co., Thos., Ltd. 
Williams, J. (Birmingham 

Sand), Ltd. 


Furnaces (Annealing). 

Alldays & Onions Pneumatic 
Eng. Co., Ltd 

Evans, J. & Co, 

Hislop, } &G. 

Keith, James, & Blackman, 
Co., Lt 

Marshall & Co. Horace P. 

Phillips, J. W. &C.J. 


Furnaces (Brass). 
Alldays & Gntene Pneumatic 
Eng. Co.. 
Evans, J., & ¢ 
Jackman, J. Ww, & Co., Ltd. 
Marshall & Co., "Horace P. 
Phillips, J. W. & C. J. 


Furnaces (Melting). 

Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Davies, 'T’., & —. 
Evans, J., ’& Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. &C. J. 


Ground Gannister. 
Durrans, J., & Sons. 
Dyson, J. & J. 

Evans, J., & Co. 
Lowood, J. Grayson, & Co. 
Walker, I. & L. 

Grinding Machines 
Tools. 

Evans, J., & Co. 
Jackman, J. W., & Co., 
Jones & Attwood, Ltd. 
London Emery Works Co. 

Hammers (Steam). 

ABey, “4 Onions Pneumatic 
Eng ut 
Thwaites: Bros.. Ltd. 


Spinning 


and 


Ltd. 


Machines. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 
Marshall &Co., Horace P. 
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GUIDE.— Continued. 








Hoists. 


Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Davies, T., & Son. 
Evans, J. & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Wor as Co. 
Marshall, H. P., ‘o., Ltd. 
Phillips, J. W. at C. J. 
Thwaites Bros., Ltd. 

Loam and Sand Mills. 
Davies, T., & Son. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Hall, Charles & Co. 
Jackman J. W., & Co., Lid. 
London Emery Works Co. 
Marshall & Co., Horace P. 
Ward, T. W.. Ltd. 

Melting Furnaces (Oil-fired)- 
Alldays & Onions Pueumatic 

Eng. Co., Ltd 

Evans, J., “& Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., "Horace ?. 
Phillips, J. W. & C.J. 


Mculd Driers. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Ty oe agg P. 
Phillips, J. W. 
Moulding Machin-s. 
Adaptable Moulding Ma- 
chine Co., The 
Britannia Foundry Co. 
Evans, J., 
Jackman. J. Ww. & Co., Ltd. 
London Emery Works Co. 
Marshall, H. P., & Co. 
Phillips, J.W.& C.J. 
Pickles, James. 
Pneumatic Engineering 
Appliances Co,, Ltd. 
Samuelson & Co., Ltd. 
Stewart, Duncan & Co., Ltd. 
Whittaker, Wm.,& Sons,Ltd. 
Moulding Machines (Hand 
and Power). 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Horace P. 
yg J.W.& C.J. 
Pickles, James. 
Pig Breakers. 
Evans, J., & Co. 
Jackman J. W., & Co., Ltd. 
London Emery Works Co, 
Pig-Iron. 
Bradley & Sons, T, & 1., Ltd. 
Frodair Iron and Steel Co., 


« The 
Goldendale Iron Co., Ltd. 
Plumbago: 

Cumming, Wm. & Co., Ltd. 
Durrans, J., & Sons. 


way oe 
Evans, J., & ( 
Hall, Charles & Co, 
Jackman, J. W., & Co., Ltd, 
London Emery ‘Works Co. 
Olsen, Wm. 
Ww alker, ie PF 
Wilkinson & Co., Thos., Ltd. 


Pneumatic Tools. 
Jackman, J. W., & Co., Ltd. 
J. Macdonald & Son, Ltd. 
Marshall, H. P. & Co 
i neumatic Engineering Ap- 

pliances Co., Ltd, 


Polishing Sundries. 
Evans J. & Co, 
London Emery Works Co. 


Publications. 


Eagland & Co., Ltd. 
Griffin, Charles & Co., Ltd. 


Pyrometers. 


A ldays & Onio's 
Phillips, J. W. & C. J. 


Recording Gauges, 
Evans, J. & Co. 
Jackman. J. W., & ts Ltd, 
Phillips, J. Ww EC 


Riddles. 


Durrans, J. & ee 

Evans, J., & 

Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm 

Ww oy thn "Thos. & Co., Ltd. 


Sand Blast Apparatus. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Phillips, J. W. & C. J. 
Tilghman’s Patent Sand 

Blast Co., Ltd. 


Sand Driers. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Ww orks C 0. 
Philips, J. W. & C. J. 


Sand Grinding Mills. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 


Sand Mixers. 
Evans, J., & Co. 
Halls Eng. Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Ls wr 
Phillips, J. W. & C. J. 


Sand Riddling, Separating 
and Sifting Machines. 
Evans, J., & Co. 

Jackman. J. W., & Co., Ltd, 

London Emery Works Co. 

Marshall, H. P. & Co., Ltd. 

Pneumatic a 7 a Ap- 
pliances Co., Ltd. 

Sieves. 

PDurrans, J. & Sons. 

Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd, 
Marshall & Co., Horace P. 


Smiths’ Hearths. 
ARsage = Onions Pneumatic 
Ke eith, 3a James, & Blackman, 
Co 
Marshall & Co., H. P., Ltd. 
Samuelson & Co., Lt d. 
Thwaites Bros., Ltd. 


Steel Moulders’ Compo- 
sition. 
Dyson, J. & J. 
Evans, 3. & Co. 
Jackman, J. W. , & Co., Ltd. 
Lowood,J.Grayson,&Co.,Ltd 


Spades and Shovels. 
Durrans, J., »& asa 
Evans, 
Hall, C Font a & ‘Co. 
Jackman, J. W., & Co., Ltd, 
Olsen, Wm. 

Stone Flux. 
Durrans, | +; ae. 
Evans, J., 
Hall, C Fat Sy & Co. 
Jackman, J. W., & Co., Ltd. 
Wilkinson & Co., Thos., Ltd. 


Stoppers and Nozzles. 
Dyson, J. & J. 
Straw Ropes. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, William. 
Wilkinson & Co., Thos., Ltd. 
Testing — 


Evans, J., & Co. 

Jackman, de Wee 'e Co., Ltd. 
Marshall, H. P., & Co 
Phillips, J. W. ECS 


Time Recorder... 
National Time Recorder Co. 
“> tockall-Brook”’ Time Ke- 
corders Co, 
Tuyeres (Firebrick). 


Dyson, J. & J. 
Lowood, J. 


(Ltd 
Grayson, & Co, 


Welding. Thermit, Ltd. 











Kelvinvale, Millia, Ma: 


FOR 


IRONFOUNDERS’ BLACKING, COAL DUST, ETC. 


Registered ss SHALAGO Brand. 


Write for Quotations to— 


WILLIAM CUMMING & Co., Lro., 


IRONFOUNDERS' 


hill, 


Glasgo 
WoRKsS— { Wiltringtsn Biackin ills. Chesterfiela. Eng 
Sunnyside Blacking Milis, Falk: rk, N.B 


also a' Middlesbro gh and Albion, West Bromwich. 


FURNISHERS. 


TELEGRAPHIC 
ADDEESSEs— 


“ BSuamtse, GrutEeimeton.c 
a. Wh 
* Cumming, Blacking Mis, tn od 














SITUATIONS VACANT AND WANTED. 





Ie -~ TOCKHOLM, SW EDEN.—Swedish Agents (Manager 
‘.< will shortly arrive in England) want the REPRE- 
SENTATION of a First- class English Firm. —lKeply to 
‘** AGENCY,” Gumaelii Annonsbyra, “Malmo, Sweden. 


~OREMAN MOULDER (smart) desireschange. Sp ecial 
Pipes, Constructional, Mill and Forge, General 
Engineering, Machine, Plat. Expert Mixer. Good 
organiser. First class references. — Address Box 530, 
Offices of THE FouNDRY TRADE JOURNAL, 165, Strand, 
London, W.C. 


ATTERNM AKER wants situation. 
P’ charge small shop. 

Work, ete., and Plate Moulding. 
532, Offices of THE FouNDRY 
Strand, London, W.C. 


pore MAN MOULDER or - Supervising Manager, s six 
years with leading firm, Manchester district, desires 
change. First-class experience in Textile, Tool. General 
Engineering, expert in Plate and Mec hanical methods for 
repetition. The manufacture of clean Soft Castings for 
high speed. Good control and organiser and reduction of 
cost. Good references.—Address Box 536, Offices of THE 
FOUNDRY TRADE JOURNAL, 165, Strand, London, W.C ; 





Four years in 
Used to Pedestals, l'epetition 

Age 35.—Address Box 
TRADE JOURNAL, 165, 





FOR SALE AND WANTED. 


ATTERN and MODEL MAKERS, established over 
50y ears. Best class of work rs *OODWIN'S, 16, 
Charles Street, Hatton Garden, London, E.C 


OULDING MACHINE, with Set 22 Pulley Patterns, 


6in. to ]2in. £10, or nearest offer.—Write F.'T. J., 
at HORNCASTLES, 61, Cheapside. 


h°% SALE, 6-Ton geared FOUNDRY. LADLE, in 
first-class order. A very low price will be taken.— 
GEO. DEAN, Stockton Brook, Stoke-on-Trent. 
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FOR SALE AND WANTED—( Continued.) 


OOKS on ENGINEERING, TECHNICAL, SCIENTIFIC, 
LITERARY, and all other subjects. 
Second-hand at Half-prices. New at 25 per cent. discount. 
Catalogue No. 433, free. State wants. Books sent on 

: approval, Books bought. Best prices given. 
v. & G. Foye, 135, Charing Cross Road, London, W.C. 





ANTED, for Cash, Brass and Gun-metal Scrap 

Turnings, Condenser, and Loco. Tubes, Brass 
Dust, Mixed Metals, etc.—RAPID MAGNETTING MACHINE 
CoMPANY, LTD., Crescent, Birmingham. 


Pt ou ae kinds of PATTERNS, 
large or small, made to customers’ designs, by 

experienced workmen ; accuracy and prompt delivery 

guaranteed,—LAMBER?T Bros., Engineers, Snodland. 











NAISH & CROFT, 


Consulting Metallurgists & Analytical Chemists. 


—— SPECIALISTS IN FOUNDRY WORK. —— 


Laboratory for investigations of all kinds. 
TRANSVERSE, TENSILE ano CRUSHING TESTS. 
MICROGRAPHS. 

Scale of Fees on application, Correspondence invited, 
Special Terms for Contract work. 


Address 141, WHITEHEAD RD., ASTON MANOR. 


BIRMINGHAM. 











FRODAIR SPECIAL PIG-IRONS 


A TA RE A AT 
ENJOY 25 YEARS’ REPUTATION FOR THE BEST RESULTS. 





THEY BNSURE REGULARITY 
AND GREATER DURABILITY 
IN SPECIAL CASTINGS. 
EASILY MELTED, CAST AND 
TOOLED. 


FOR @YLINDERS OF ALD 
KINDS, ROLLS (Chilled and 
Grain), VALVES, LINERS, 
PISTON RINGS, HIGH. 
PRESSURE CASTINGS, FIRE 
AND ACID-RESISTING 
CASTINGS, &c. 








USED BY THE MOST IMPORTANT AND UP-TO-DATE FOUNDRIES. 








Write for details of tests, &c., to— 


THE FRODAIR IRON & STEEL Co. Lto., 


FENCHURCH HOUSE, LONDON, 


Telegrams : 
“Frodair, London. 


E.C. 
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COMPLETE SAND BLAST APPARATUS 


For Cleaning large and small Castings. 


eee ee ee eee 


WILL SAVE 50 PER CENT. IN FETTLERS’ WAGES. 


IN USE BY THE FOLLOWING WELL-KNOWN FIRMS :— 
STEEL CASTINGS. ORDINARY IRON CASTINGS. 


Beardmore, W., and Co., Le. a Glasgow Platt Bros. and Co., Ltd. ... -. Oldham. 

Steel Co. of Scotland ; Glasgow. Tweedales and Smailey nee oe Castleton. 
Coltness Iron Co. ... oS ; Coltness. H.M. Dockyards ... a aa — 

Dickson and Manns, Ltd. . ; Armadale. Dobson and Barlow, Ltd. ... ove Bolton. 
Vickers, Sons ond Maxim, Lta a Barrow. Doulton and Co., Ltd. om Paisley. 
Darlington For e pers Ltd. ... - Darlington. Ruston, Proctor and Co., Ltd. ooo Lincoln. 
Shaw, and a Middlesbrough. Marshali, Sons and Co., ‘Lud. iy solnewerough. 
Hadfivids’ Steel Foundry Co., Ltd. ... Sheffield. Shanks and Co., Ltd. - Barrhead 

Osborn, S., and Co., Ltd. . Sheflield. Falkirk Iron Co. ... as us Falkirk 
Jackson, P. R » and C ‘ 0., Ltd. a Manchester. Hopkinson and Co. a Huddersfield. 


MALLEABLE IRON. BRASS OR GUN METAL. 


Ley's Malleable Castings Co., Ltd. . Derby. Vickers, Sons and Maxim, Ltd. Barrow. 
Crowley, John, and Co., Ltd. se Sheffield. Gummer and Co. . ose Rotherham, 
Bakor Foundry Co., Ltd. , Smethwick. Ruston, Proctor and Co., Ltd. coln. 
Maddock«, J., and c e., Ls td. z Saken neon. Storey, Isaac and Sons, “Ltd. on Manchester. 

Cc jlogs and Howgate, Ltd. tue Set ey Glenfield and Kennedy ote oo Kilmarnock. 
Cre t Foundyy Ve 0., Ltd ghey ilne, J., and Son ee ra oburgh. 
Lindop, | oss Welseil: Benton and Stone irming am. 
Tangyes ~~ i ‘ Birmingham British Insulated and Helsby Cables, Led. 

Harper, 2 * and Co. és a Willenhall. Marshall, Sons and Co., Ltd. . Gainsborough. 
Haden, G, N., and Sone __... i Trowbridge Dewrance and Co. we -» London. 




















General Representative: CEO. HOPKINS, 63, Quarrenden Street, King’s Road, Fulham, London, 8.W. 


TILGHMAN’S PATENT SAND BLAST Co., Ltd., 


BROADHEATH, Nr. MANCHESTER. 


WHITTAKER'S ‘roves MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 























The mest complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
SUN IRON WwoRKS, Q[ DHAM. 
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Index te Advertisers. 


Addresses, Telegraphic Addresses, and Telephone Numbers. 


Alldays & Onions, Ltd.... 


Braby, F., & Co., Ltd.. 
Bradley, T. &1.,& Sons, Ltd. 
Britannia Foundry Co. : oi” 


British Aluminium Co., 

Cumming, William, & Co,, Ltd. 
Dempster, R. & J., Ltd. 

| Davies, T., & Sons 


Darrans, Jas., & Sons *6 
Dyson, J. & mo 


| Elders’ Collieries Ltd. 
Evans, J., & Co. ... 
Everitt & Co. 


| Frodair Iron 2 Steel Co., Ltd 
Fyfe, J. R. & Co 


Goldendale Iron Co., Ltd. 
Gould, George 


| Hall, Charles & Co. 

| Harris & Pearson.. 
Hislop, R. & G. 
Hodges, R. I., & Co. 
Jackman, J. W., & Co, ... 

| Keith, James, & Blackman, Co., 

+} King, Bros. (Stourbridge), Ltd. _... 


London Emery Works Co., Ltd. 
Lowood, J, Grayson, & Co., Ltd, 


Macdonald, J. = Son, ua. 

‘ Manser' ae ; 
Marshall, H. > & Co. 
Metalline Cement Co. .. ose 
Mitchell's Emery Wheel Co. 
McNeil, Chas. 


Naish & Croft 
National Time Recorder C °. 


Olsen, William 


Phillips, Chas, D. BYE 
Phillips J. W. & C.J. ... 
Plasti-Kion Uo., the 
Portway, C. & Son 


Robeson Process Co. ... 


Samuelson & Co., Ltd. 

Silent Machine Co. 
Standard Sand Co., Ltd. 
Stewart, D., & Co. (1902) Li td. 


Stockall Brook Time Recorderg, Ltd. 


Thermit, Ltd. 
Tilghman’s Patent Sand BlastCo. Ltd. 
Thwaites Bros,, Ltd. 


Walker, L&I... - don 
Whittaker, W., & Sons, Ltd. ... 
Wilkinson, Thos., & Co., Ltd. 
Williams, J. (B’ham Sand) Ltd. 





Lid... 


| Albion’ Works, 


TELEGRAPHIC ‘ADDRESS. 





Birmingham ... 


Petershill Road, or 
Darlaston a 
Coventry ‘ 

109, Queen Victoria Street, S.E. 


Maryhill, Glasgow ... 
Oldham Road, Manchester 
West Gorton, Manchester... 
Penistone, nr. Sheffield 
Sheffield ae 


Cardiff . 


| Manchester 


40, Chapel Street, Liverpool 


5, Fenchurch Street, E.C. 
Shipley, Yorks a ie 


Tunstall, Stoke-on-Trent .. 
Old Canal Wharf, Stourbridge... 


Dantzic Street, Manchester 
Stourbridge . 

Paisley 

14, Devonshire Sq., Bishopsy: ate. 


Caxton House, S.W. 


7, Farringdon Avenue, London 
He ose oe oo 


Park, Tottenham . 
Deepcar, nr. Sheffield 


Maryhill, Glasgow 

Wheathill Charcoal Wor ‘ks, Salford” 
Leeds ... 

112, Bath Street, Glasgow.. 

Bradford, Manchester 

Kinning Park, Glasgow 


5, Blackfriars Road, E.C. ... 
141, Whitehead Road, Aston Manor 


Cogan Street, Hull ... 


| Newport, Monmouthshire 


23, College Hill, E.C. 
Caxton House, 8.W. 


| Ilalstead, Essex 


| 17, Fenchurch Street, £.C. 


Banbury ose is i a 
Salile St., Shefheld. 
Mansfield 

London Road Ironworks, Gi: asgow.. 


13, Market Street, Huddersfield 


27, Martin’s Lane, E.C. . 
Broadheath, nr. Manchester 
Bradford oe 


Rotherham 
Oldham ee 
Middlesbrough 
Birmingham 


Alldays, Birmingham 


Braby, Glasgow i 
Bradley, Darlaston ... 
Stoves, Coventry 
Cryolite, London 


Prudence, Glasgow 


Scrubber, Manchester 
Tuyere, Manchester ... 
Durrans, Penistone : 
Dyson's, Stannington.. 


Elder, Maesteg ... 
Ladles, Manchester 
Persistent, Liverpool ... 


Frodair, London 
Brick, Shipley ... 


| Goldendale, Tunstall, Staffs 


: .. | Fireclay, Stourbridge 
... | Gas, Paisley ain 
EC. | 


| Molders, London 


James Keith, London . 
King Bros., Stourbridge .... 


Naxium, London 
Lowood, nr. Sheffield 


Compressor, Glasgow 
Specialty, Leeds 
Adhesive,Glasgow ... 
Diametcr, Manchester 
McNeil, Glasgow 


Natrecord, London 


Wm. Olsen, Hull 


| Machinery, Newport ... 


Colloquial, London 
Portway, Halstead, Essex ... 


Sprudel, London 


Samuelson, pear - 
Forward, Sheftield 


Standard Sand Co. ‘ ‘tantra 


Stewart, Glasgow ... 


Fulmen, London 
Tilghmans, Altrincham 
Thwaites, Bradford 


Whittakers, Engineers, 
Blacking. Middlesbro, 


Oldham 


28 Victoria 


a 
4315 London Wall 
P.O. M. 25 


70 Openshaw 

702 Sheffield 

10 

23 

1134 Central (3 
lines) 


59 Shipley 


5814 City 

7 Brierley Hill 

331 Paisley 

30 Victoria 

6194 H’lb’rn(4 lines} 
99 Tottenham 

18 Stocksbridge 
161 Mary Hill 

909 Leeds 


201Y2 Douglas 
Central, 3575 
X 155 


918 Hop 


599 Y.I. 


18 & P.O. 576 
10112 Central. 


10 P.O. Halstead 
6045 Bank 


201 Mansfield 

71 P.0.Bridgt'n & 
3243 Bridgton(N) 
1069 Huddersfield 


= Central 
325 Bradford 


83 
419 








MANSFIELD MOULDING SAND. 
As Shipped by us to all parts of the World, 


for Castings of Iron, Brass, Aluminium, &ec. 
WRITE STATING CLASS OF WORK TO 


The Standard Sand Co., 


Ltd., 


Mansfield, NOTTS. 
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PLUMBAGO,| |s.n. Seieion 


Foundry Blacking;, 


ere ee Time Recorders. 


CG RQ U Cl 8B L E Ss Are sper ieeed mass throughout. 
® 
. »« CARRIAGE PAID QUOTATIONS. . . ONE MACHINE REGISTERS 
COGAN STREET, ANY NUMBER OF EMPLOYEES 
WM. OLS E ’ HULL. ANY NUMBER OF TIMES 
DAY AND NIGHT SHIFT SEPARATELY 


REGULAR AND OVERTIME SEPARATELY 
EACH DEPARTMENT SEPARATELY 


GIVES WEEKLY OR FORTNIGHTLY 
TABULATED CARD. 


WRITE FOR ouR NEW DESCRIPTIVE BOOKLET 
* OF ALL GRADES. ON TIME AND J0B COSTING. 























Owners of noted Birmingham Moulding 


Sand Quarries— The Stockall Brook Time Recorders, Ltd. 
JOHN WILLIAMS (BIRMINGHAM SAND) LTD. 43, Market Street. 
* BIRMINGHAM. Huddersfield. 











THE SWEDISH PATENT 


“PERFECT” CORE MACHINE 


supersedes all the machines with screws, whieh 
wear out, It works with a plunger, and is 
built to last. No oil or binder is required. 
Some hundreds giving satisfaction in Sweden, 
Norway, England, Germany, Russia, &. 





THE LATEST & BEST MAYER-PHILLIPS 


SAND SIFTER & MIXER <. @imm 


OUTPUT 2 TONS PER HOUR. 





This machine is replacing other types owing to its simple, 
strong and practical design. Constant supply of sand, no | _ 4 
attention, little power. All kinds of sand can be treated. 


J.W. & C.J. PHILLIPS, itp, mona LONDON, Es, 
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T. DAVIES & SON, 


Raiway Works, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegramsa—'‘ TU YERE, MANCHESTER. Nat. Telephone—No. 70, OPENSHAW. 








Specialities 


FOUNDRY GUPOLAS &LADLES 


ALL TYPES AND SIZES IN STOCK OR PROGRESS. 








LIGENSEES and MAKERS of 


Oshorn’s Patent Spark Arrester 


FOR FOUNDRY CUPOLAS. 





Efficient. ' Simple in Design. 
Require no Attention. 


Prevent Fire or Damage to Surrounding 
Buildings. 





SAVE THE COST OF FREQUENT CLEANING OF THE 
ROOFS AND GUTTERS. 


== = 


THOROUGHLY RELIABLE. 
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HODGES == TURBINE BLOWERS. 


40°). Less Power to Drive than any other Blower. 


No Internal Friction. 


nn 


No Noise. 





No Wear and Tear. 





Perfectly Steady. 
Blast Pressure. 


Direct—Coupled to Electro-Motor, 
Steam Turbine, Petrol Engine or 
with Pulley for Belt Driving. 


Turbine Blower, Size No. 15-6 W.S. Standard Type, ‘Capacity 1,500 
to 2,000 cub. ft. per minute. 


Made in 8 Standard Sizes, Capacities 50 to 15,000 Cubic feet per min, 


VARYING PRESSURES UP TO 20 Ilos. PER SQUARE INCH. 
For BLAST FURNACES, STEEL CONVERTERS, CUPOLAS, SMITH’S HEARTHS and OTHER PURPOSES. 
HIGHEST CLASS BRITISH MATERIAL AND WORKMANSHIP. 


R. J. HODGES & CO., ENCINEERS, 14, DEVONSHIRE SQUARE, BISHOPSCATE, LONDON, E.C. 














FIRE BRICKS « CLAY 


CUPOLA BRICKS. 


BEST QUALITY. 
a bronit LESSEES OF DELPH AND TINTERN 
pA cTEEL LADLE ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 


STOURBRIDGE. 








These Ladies are manuface 
tured by a patented process, 
each from a single steel plate 
without weld or rivet. They are 
extremely light, being at the 
same time the strongest and 
most durab! le in the market. 
Ladies to contain 56 Ib. of metal 
only we ei about 7 Ib, each. 
They are made of all capacities . 
from 30 tb. to 60 ewt., with or 
anes ut lips; alse mounted or 
ur canted. Tt ey are also s it- 
able for chemica! or metallur- 
gical processes. Lis t of sections 


a 
add prices on application to SWIFT — METALLIC — STOPPING 
Seer * The British Foundry Cement. 
kj il M FOR FILLING UP BLOW HOLES 
Witncpamn ieonvO™™ IN CRIBS GN ‘ONE ‘HOUR: “ANB 


IT CAN BB FILED UP IN FR 
GLASGOW: SIX TO TWELVE HOURS . ¥ a 


SAMPLE FREE — TRIAL TIN 1/- 
AGENTS WANTED. 


THE SILENT MACHINE COMPANY, 


SAVILE STREET, SHEFFIELD. 
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Scrap Heap Reduced to a Minimum. 
METALLINE CEMENT COMPOUNDS. 


INDISPENSABLE IN THE FOUNDRIES AND ENGINEERING WORKSHOPS 
NOW RECOGNISED TO BE THE MOST RELIABLE IRON 
COMPOUNDS THAT CAN BE PROCURED, 
VALUABLE for treating defective Castings, making permanent repairs to Engines, Boilers, Tanks, etc., etc. 
WRITE ror FREE tra. SAMPLES, PRICE LIST anb 
TRADEMARK. JNSTRUCTION BOOK. , 
Sole Prices ‘THE METALLINE CEMENT CO., ,.2'sits'srarer, GLASGOW, 


REGISTERED 








HIGH-CLASS i UP-TO-DATE 


CRINDING ‘Wheat’ GRINDING 
WHEELS fam MACHINES 


FOR ALL WORK. < = OF ALL TYPES. 


MITCHELL’S EMERY WHEEL CO., 
Castle Works, Bradford, MANCH ESTER. 





SEND FOR NEW ILLUSTRATED LIST. 





TELEPHONE : 3575 CENTRAL. . : ‘ TELEGRAMS: DIAMETER, MANCHESTER. 











it will Pay You to Use the Best 


COAL DUST 


None is quite so good as that made from Best Durham Coal. We, 
grind and screen it into several different sizes to suit different kinds of work, 
and can put it on Rails or Ship it at Middlesbrough, Stockton or West 
Hartlepool at a very low price. 

We actually send it to distant Coal producing districts where the 
carsiage costs more than the Coal Dust. This demand proves its excellence! 


Agents for “Glutrin” Sand Binder. Why not try it? 


THOMAS WILKINSON & G0., LTD., stooicssrovce. 
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The use of Moulding Machines 
iS Limited by the knowledge of those responsible for 


them. An expert can make almost any casting on a Moulding Machine 
much better, quicker, and at less than half the price the same 
article can be made by hand. 

Commence this Pr ofitable Study and write for Booklet on 


he ‘Coventry’? Patent Moulding Machines to the makers. 


THE BRITANNIA FOUNDRY GCOY., 


Cox Street, COVENTRY, Eng. 














FERRO-VANADIUM. * *« * FERRO-TITANIUM. 
SILICOs-MANGANESE (25/70 2 Manganese & 1 %, 2 %, 3 9, Carbon Maximum, 
FERRO-SILICON Containing 25 %, 50 %, 75 % Silicon. 
FERRO-CHROME 65/70 % Or. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 98/99 % Purity. Im Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO.: » 40, CHAPEL ST., LIVERPOOL. 


Telegrams: “ PERSISTENT.” Telephone No. 1134 (3 lines). 























EFFICIENT AND ECONOMICAL HEATING oF FOUNDRY STOVES, 
« « » ANNEALING OVENS, FURNACES, &. . 


R. & G HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 
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—* C essor 
Fm emote National, 61 Mae "Post Office, 69 Kelvin, 


John Macdonald 


 —&& SON, ‘Limited. 


Pneumatic Engineers, 


WATT ST.,MARYHILL, GLASGOW 








** Ajax” Pneumatic Combined Jolting and 
Power Press Moulding Machine. 





The Machine that is suitable for deep and shallow 


work. 


The Machine that will make a complete mould in a 
few seconds without any hand work, forms the 
sand hardest about the pattern. 


Inquiries and Correspondence Invited. 


JOHN MACDONALD & Sou, Ltd., Moor Buildings, —T 


Pilgrim Street, Newcastle-on- -Tyne. British Made Pneumatic Appliances for 
JOHN MACDONALD & Son, Ltd., Norwich Union 


Chambers, Birmingham. the Foundry. 
JAMES R. KELLY & Co., Bridge End, Leeds Bridge, Leeds. 


)) | ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 














= 


i. tx, 
wikia 






Complete : 
Satisfaction 
Guaranteed 

















ee oan iecuig . 

7 ee er te _ 
cmt ; e j . 
— _ ~ 





Ne Leose Parts Liable to be Lost. ig 
ACCURATE. PORTABLE. CHEAP. | 





WRITB FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART « Co.,LTD. 


LONDON ROAD IRONWORKS, CLASCOW. 














Wheels Moulded by this Machine. 
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ALUM INIUM 


IN ALL STANDARD FORMS: 
INGOTS—HALF ROUND’ STICKS— 
NOTCH BARS—GRANULES--ALLOYS 


FOR STEEL MANUFACTURERS & FOUNDRYMEN. 
WIRE—CABLE—SHEET—PLATE 
TUBE —SECTIONS—ROD--BAR 
The BRITISH ALUMINIUM Co., Ltd., 109, QUEEN VICTORIA ST., LONDON. 


Telegrams: ‘‘ Cryolite, London.” Telephone: No. 4315, London Wall. 








WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 


COAL OUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so sinoe 1831. 








“1.& ft. WALKER, | EFFINGHAM MILLS, ROTHERHAM. 


Our Specialite is Studying Special Senetinieenade. 
KINDLY HAND US YOUR ENQUIRIES. 











STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 
ALSO MADE TO ANY DESIGN. 





Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of Highest Quality. 





HARRIS| & PEARSON, STOURBRIDGE. 


Telegrams :—‘' FIRECLAY, STOURBRIDGE.’ Telephome:—Ne. 7 Brierley ‘ill. 











T. & I. BRADLEY & SONS, LTD., 


Cotpo Biast PIG IRON 


PIG IRON BRANDS 
Pant Mins. Au. Mine. 


a a Warm ano Corn Buast. IXL. @ Avi & 


To GUARANTEED ANALYSIS. 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 
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Kerra Genrairuca Fans 





FOR 





| em lay | | Founpry VENTILATION. 


SMOKE & FUMES REMOVAL. 





Dust EXHAUSTING. 





ALL SIZES. ANY DRIVE. 


James Kerru & Biackman Co. Lrp. 
be 27, Farringdon Avenue, LONDON. 


And at MANCHESTER, LEEDS, BIRMINGHAM, GLASGOW & BELFAST. - 














CUPOLA BRICKS | | GEORGE COULD, 


OLD CANAL WHARF, 


FOR LINING STOURBRIDGE. 
ORDINARY AND PATENT 


cupota Furnaces. | | FOUNDRY SAND 


(MINE OWNER). 
JOHN R. FYFE &Co., IRON AND COAL MERCHANT. 


' PROMPT DELIVERIES 
SHIPLEY, Yorks. I sy TRucK oR BOAT, | 























THE ‘*PORTWAY ’’ 


see PORTABLE CORE OVENS 


elll| Teed ive. “Fke For Gas or Fuel. 
Cigar TESTIMONIAL. 


From The Brviintree Castings Co., 

Chapel Hi:l Foundries, Braintree, Essex 

Gentlemen, a 
e are very pleased with the Core Oven we recently purchased from you. We find it 
dries the cores quickly without burning them. It is very handy and economical to use, and is 

altogether superior to other ovens of this type we have in use. y 
Will you please quote us your best price for four more like it. 
Yours faithfully, 
For The Braintree Castings Co., 

(Signed) W. B. LAKE, Director 


Mater: PORTWAY & SON, "EROS STONES FORRYAY HALSTEAD, ESSEX. 
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IMPORTANT TO IRONFOUNDERS. 


MOULDING— 
—MACHINES 


FoR REPHSTITION FOUNDRY WoReE.- 

















Illustration of | ' Makers alse of a 
HAND a HAND 
MACHINE ei my MACHINE 


tor - _ : where a Desp Lift 
Small Repetition =| = j ie required. Can 
Work, giving rapid ; = | be Operated by 
and Economical ; UNSKILLED 
Production, uR. 








MOST EFFICIENT AND ECONOMICAL IN USE. 


Awoms ROOTS’ “ACME” BLOWERS. 


FULL PARTICULARS FROM— 


Samuelson & Go., Ltd., Banbury, 


ENGLAND. 3 











SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 














THE FOUNDRY TRADE JOURNAL. 





PLANT. | 


“Rapid” Cupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots’ Blowers 
FOR ENGINE, BELT, OR 
ELECTRIC DRIVING, 











STEAM HAMMERS, 
FORGE PLANT, 
RoorTs' BLOWERS, 

“RAPID” CUPOLAS, 


FOUNDRY PLANT. 
CENTRIFUGAL PuMPS, 

AND FANS. ROS 
HIGH SPEED ENGINES "3 


FORCED LUBRICATION 
A SPECIALITY. Ltd., 


THE BRADFORD’ PATENT 


Bower FeeD cron BRADFORD. 








CATALOGUES on (APPLICATION. 

















LADLES, HOISTS, 


PLATFORMS, 
JIB CRANES, Etc. 


_A 











= 





London Office— 
96 & 098, Leadenhall Street, E.G 
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T, 2) a oe 
elegrams: van *HESTER 


A] 4 I “N° 2297, 
_ MANCHES TER. 





TAME EVANS ry BRITANNIA WORKS, 
BLACKFRIARS, MANCHESTER. 





